z : - aa , i : 

oe i es . 

ek fat ae * 5 <i 
“ > ca : i F 
rd 
a # “ 
¥ » . 
: S - = 
x rs s 
’ 
» 


pra eee aereeers 


Srtr: 


= Bie ik iA; 
Ny Ds 
¢ - 


.. PROCEEDINES 

"OF THE 
ILLINOIS MINING 

INSTITUTE 


FOUNDED FEBRUARY 1892 


IM 


Digitized by the Internet Archive 
in 2024 


https://archive.org/details/proceedingofilli0000char 


PROCEEDINGS 
of the 
ILLINOIS MINING INSTITUTE 


Founded February, 1892 


(il 


1955 


Summer Meeting 
on Board S. S. Cape Girardeau 
June 9-10-11 


and 


Annual Meeting 
SPRINGFIELD, ILLINOIS 


November 3 


Cuaries F. Hamitton 


President, 1933 


@FFICERS 1933 


President 


CHARLES F. HAMILTON 


Chicago, Ill. 


Vice-President 


H. A. TREADWELL 


Benton, Ill. 


Secretary-Treasurer 
BE SCHONTHAL 
59 East Van Buren Street 


Chicago, III. 


EXECUTIVE BOARD 


Geo. F. Campbell 
Paul Halbersleben 
E, H. Johnson 
Geo, C. McFadden 
John G. Millhouse 
Ired S, Pfahler 


David I. Rock 

C. J. Sandoe 

John W. Stedelin 
Ha He Laylon. |r. 
T. }. Thomas 


Paul Weir., deine 


OFFICERS 1934 


President 
H. A. TREADWELL 
Benton, Ill. 


Vice-President 
C. J. SANDOE 
St. Louis, Mo. 


Secretary-Treasurer 
B. E. SCHONTHAL 
59 East Van Buren Street 
Chicago, II. 


EXECUTIVE BOARD 
W. J. Austin John G. Millhouse 
P. W. Beda Fred S. Pfahler 
Paul Halbersleben E. F. Stevens 
Charles F. Hamilton He Taylor: 
Dr. M. M. Leighton T. J. Thomas 


Geo, C. McFadden Paul Weir 


PAST PRESIDENTS OF ILLINOIS MINING 
INSTITUTE 


FOUNDED FEBRUARY 1892. 


-3 James C. Simpson, Gen. Mgr., Consolidated Coal Co., St. Louis, Mo. 
-4 James C. Srmpson, Gen. Mgr., Consolidated Coal Co., St. Louis, Mo. 
|-5 Watrter RuTLepGE, State Mine Inspector, Alton, Ill. 


\ Institute inactive. 


'-3 JouNn P. Reese, Gen. Supt., Superior Coal Co., Gillespie, I. 

-4 THomas Moses, Supt., Bunsen Coal Co., Georgetown, III. 

5 J. W. Srarxs, State Mine Inspector, Georgetown, IIl. 

-6 Wi11AmM Burton, V. P., Illinois Miners, Springfield, Ill. 

)-7 FreD Prauier, Gen. Supt., Superior Coal Co., Gillespie, Il. 

-8 Patrick Hocan, State Mine Inspector, Carbon, Ill. 

s-9  WirtiAm Harr, Miners Examining Board, Springfield, Il. 

)-20 Wiuxiam Hatt, Miners Examining Board, Springfield, Il. 

)-21 FRANK F. Tirre, Supt., North Breese Coal & Mining Co., Breese, IIl. 
'-22 Pror. H. H. Stoex, Mining Dept., University of Illinois. 

-23 Joun G. Muuouse, State Mine Inspector, Litchfield, Tl. 

-24 D. D. Wircox, C. E., Superior Coal Co., Gillespie, Ill. 

'-25 H. E. Smitu, Gen. Supt., Union Fuel Co., Springfield, Ill. 

-26 E.G. Lewis, Supt., Chicago-Sandoval Coal Co., Sandoval, Ill. 

27 Wm. E. Kipp, State Mine Inspector, Peoria, IIl. 

-28 James S. ANDERSON, Supt., Madison Coal Corp., Glen Carbon, IIl. 
'-29 Joun E. Jones, Safety Engineer, Old Ben Coal Corp., West Frankfort, Ill. 
1-30 Pror, A. C. CALLEN, University of Illinois, Urbana, II. 

431 Josepn D. Zook, Pres., Illinois Coal Operators’ Association, Chicago, Ill. 
-32 Geo. C. McFavpen, Asst. Vice-Pres., Peabody Coal Co., Chicago, IIl. 
-33 Cas. F. Hamitton, Vice-Pres., Pyramid Coal Co., Chicago, Il. 


CONTENTS 


Pag 
SUMMER MEETING AND BOAT TRIP 
President Charles Hamilton, presiding..................... Flt A 2 ee 
Effective Accident Prevention, by John Lyons...... eee sd eee EEE ee ee 1 
Today’s Trend in the Utilization of Coal, by John Lueagic ee y 
Competitive HuelssubyaB. Ra Gebhart ies ee eee y 
Coal Cleaning as Applied to Preparation, by Willard C. Adams............ X 
Cleaning Coal by the Air Flow, R. G. Lawry exe oc ita wcte ie eo ¢ 
Coal Cleaning Methods in Illinois, OW Wall SOM u2-5. 23 SA" ee er 4 
The Dedusting of Coal, by E. M. Myers 3G) se ee 4 
KINK BOX 


The Use of Dynamic Braking for Emergency Stopping of Hoist After ~ 

Failure by Friction Brake, “by David We Jones! ee eee y 
Adjustable Clevis for Quick Takeup on New Ropes, by John Stamper... y 
Safety in Sharpening and Delivering of Drill Bits, by Lee Haskins._...... 4 
Reinforcing Electric Drill Posts, by Fred Burnett es si4éches, a é 
Stellite Machine Bits, by Thomas Garwood 


Sande Drying. bye Charless Boy et tess: seen meee ee 
Track Signals Prevent Delays) by Wi. ©: Crages. 2... ee E 
Safety Signals to Prevent Collisions, by Thomas Garwood.................... } 
Haulage Safety, sbyarA.. Lin Reedi kt <2... 
Hosting Engine Repairs, by Henry J. Kinsman). eee 
Repairing Blower Tubing, by Thomas Garwood................-------22--222222------- 
Question) (Box) 2a Sse tk ee re | 
Effective Blasting Means Increased Profits and Safety, by 

by C SI eS anid OG: e ee Se a ee ee es eee 
Gathering in Relation to Mine Haulage, by David Ww. Jones. Aina ee ! 
Lubrication Cost for Loading Machines, by G. S. Jenkins.........-............ ( 


Mine Han Hconomy,eby Jha Joneses. te 
Budget Control of Operations, by G. G. Crowder.............2c ee 
Advantages and Use of Dedusted Coal and Its Products, by 

by Henry F. Hebley........... 


ANNUAL MEETING 


Morin gS eSsi on s2.2. 6 2 ee heeds oes et ec ee) oe ee 
Welcome to City, by Hon. “John W. Kopp, Jr., Mayor of 
Springfield, Illinois 
Response of President Hamilton to Mayor Kopp 
Reportof Secretary: oscn eo See ee ea I te nl ee 
Report of the Executive Committee 
Report of Auditine: Committee: a ee 
Report of the Membership Committee ................. 
Report of the Nominating Committee 
The Physical Constitution of Illinois Coal and its Significance in 
Regard to Utilization, by Gilbert H. Cady 


MhesCoali Codey by Raul) Wie ina cece tea cee ee ee 1 
The Production of Coal for the Market by the Dedusting 
Brocess; by slhomas) Garwood ieee ee ee ee 1 


The Relationship of the Industrial Surgeon and the Employer of 
Men, by J. B. Moore, M. D 


Some Personal Observations in Russia, by Ralph Budd == =—=—===aaeame 1 
MhesilinoissCoslsindustrye: by John) Herd) Omecmes: se seente: an ene 1 
CONSTR UMIONBANID EB YaI:AWiS 2 ee ee 1 
IS e ORBME IM BER See oe eek ee ee 1 
PN GVM OR LAM ies Sitges eces ees er oe a eas ents nt. SRt en nee 1 


SUMMER MEETING AND BOAT TRIP 
June 10, 1933 
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MORNING SESSION 


eeting called to order at 9:45 
[., Saturday, June 10th, by Pres- 
t Chas. Hamilton. 

has. Hamilton: It is indeed a 
it privilege to greet the members 
he Illinois Mining Institute and 
sts on this their 15th boat trip. 
it is also gratifying to see 93 in 
party after a year that is prob- 
' unprecedented in many ways; 
it might have been expected that 
naller number would have sought 
such a trip as this. 

/may not be untimely to say a 
words on the question of what is 
g considered in Federal Legisla- 
in regard to our industry. Soon 
r the inauguration of President 
sevelt it became evident that some 
lation was to be passed regarding 
. Of course, the Illinois operators 
> much interested and it was de- 
d to hold a joint meeting with 
ana. After two meetings there 
> five or six fundamental points 
which ‘the coal men of the two 
2s could agree. Then some ten or 
ve operators from Illinois and 
‘from Indiana had a conference 
_ Secretaries Ickes and Perkins 
Vashington. 

s you all know the political con- 
of the coal industry has always 
1 in Southern corporations, and 
had Washington convinced that 
ois and Indiana companies had 
facilities for preparing coal and 
ld not be considered in the coal 
ure. 


'e had a conference on Thursday 
we stayed until Monday. This 
an informal meeting at which 
‘etary of Interior Ickes and Sec- 


retary of Labor Perkins were present 
and the Industrial Control Bill was 
discussed. After the  [llinois-In- 
diana draft of the bill was presented, 
it was gratifying to have Washington 
say that in the bill there were the 
most rational points that had been 
suggested to that time. 

Later it was determined that Mr. 
Buchanan should send out a call for 
a nation-wide meeting of coal opera- 
tors in Washington on June 4th. 
These telegrams were sent to about 
fifty-six people and the response 
was very gratifying. When the 
Eastern and Southern interests were 
advised of the points in the bill 
they got busy and tried to block the 
labor feature. The meeting took place 
on June 4th and there were about 90 
coal men there. It was very adroitly 
handled by Mr. Buchanan and others 
from Illinois and Indiana. General 
Johnson, who is a graduate of West 
Point, remarked that he was in a very 
embarrassing position, as he was go- 
ing to talk on something that did not 
exist. But that he wanted the coal 
industry to provide a code of ethics 
for the other industries to follow. 
His first points were the question of 
hours per day, and days per week, 
and mine wages; also selling prices 
f.0.b. cars the mine, and the licen- 
sing of operators. When the bill was 
considered by the Senate Committee, 
these points were incorporated in the 
bill. 


The proposed set-up for this code 
would be General Johnson and four 
denartments, Accounting, Legal, In- 
dustrial and Labor, with a man at 
the head of each department, and in 
the coal industry on one side will be 
an operator and on the other some 
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one connected with mine labor. And 
of course the heads of all depart- 
ments will send their reports in to 
General Johnson. 

A committee of 19 was appointed 
to write the code for the mining in- 
dustry. It is quite probable that 
there will be a majority report and 


OF TD HE 


a minority report. It is also like! 
that they will not agree with the cot 
4souw oy} Ing ‘aAey plnoys 9M suoly 
encouraging is that Washington rea 
izes that Illinois is in the co 
industry. 

We will now have the roll call | 
our Secretary. 


ATTENDANCE 
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Chas. Hamilton: There have been 
removed from our roll during the 
past year, Joseph Viano who passed 
away at Coal City, December 12, 
1932, and John Rollo, who passed 
away February 6, 1933. Let us all 
stand for one minute as a tribute 
to their memory. 

It has been the thought that we 
would try to get our business out of 
the way at this morning session. We 
have two announcements which I will 
ask the Secretary to read. 

(Secretary Schonthal read invita- 
tions from Springfield and Mt. Ver- 
non that the fall meeting of the Illi- 
nois Mining Institute be held in their 
cities). 

Thos. Hunter: I make the motion 
that the next meeting be held in 
Springfield, Illinois. 


Fred Pfahler: I suggest that Mr. 


Hunter withdraw his motion, and I 
make the motion that the Executive 
Board decide where the Fall meeting 
be held. 


John Garcia: I suggest that the 
members be allowed to voice their 
opinions. 

Thos. Hunter: I would like for 
the meeting to come to Springfield 
and if the Executive Board decides 
to do so, I am sure we will all be 
glad to have all the members in 
Springfield. 

Pickard: We would like to have 
you come down to Mt. Vernon, if 
you can see your way clear to do so. 


ee ee Ohio Brass Co., Mansfield, Oh 
eae Crescent Mining Co., Peoria, I 


Millhouse: I believe it has alwa 
been the policy of the Illinois Minit 
Institute to distribute the meetin 
as much as possible. It was on 
two years ago that we had the met 
ing in Springfield, and I feel \ 
should visit around quite a bit. 
have been led to believe that if 1 
went to Southern Illinois, a very st 
cessful meeting could be held the: 
I have thought that Benton would 
an ideal place to hold the meetin 
I believe it would be an honor a 
a compliment to the next incomi 
President to hold the meeting there 

Harry Treadwell: I know that t 
fellows from down at our end of t 
State would appreciate it if the me 
ing was held there. Also the m 
down there would sacrifice that pri 
lege for the benefit of the Listitu 
However, I think the naming of t 
location should be given careful ec 
sideration by the Executive Co 
mittee. 

(My. Pfahler’s motion as to t 
Executive Board deciding the F 
Meeting place was seconded and ¢ 
ried unanimously). 7 

Chas. Hamilton: It is now 1 
privilege to turn the meeting 01 
to W. C. Argust. 


W. C. Argust: The first thing 
the program is a paper on accide 
prevention by Mr. Lyons, Safety E 
gineer for The Bell & Zoller Coal 
Mining Company. We will now 
glad to have Mr. Lyons present | 
paper. 
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EFFECTIVE. ACCIDENT PREVENTION 
By JOHN LYONS 


Safety Engineer, Bell & Zoller Coal & Mining Company 


Zeigler, Illinois 


s most of you know, our company 
ates two large mines at Zeigler; 
at Centralia, and two at Peoria. 
le I have visited all of our prop- 
s, my work is largely confined to 
Zeigler mines, and it is the ex- 
ence of these two mines that I 
r to mostly in this paper. How- 
, our safety and accident pre- 
ion work has been standardized 
ar Vice President, Mr. Paul Weir, 
applies to all of our mines in 
ral. 

yy many years, these mines, like 
y others were interested in big 
age and if accidents did occur 
were just a part of the daily 
ine and apparantly could not be 
ented. Too often in the occur- 
> of these accidents, it was passed 
s a mistake on the part of the 
‘ed man and very little was 
geht about what the boss or com- 
could have done to prevent the 
lent or to prevent a repetition 
similar accident. It was believed 
to put “Safety”’ first would cut 
| production. This attitude was 
ected from the higher officials 
own to the foreman. 


cords of production and cost of 
were kept, but no records of ac- 
its were kept with the exception 
ose required for State and com- 
ation purposes. Under this at- 
here, serious and fatal accidents 
very frequent especially at our 
l mine. From 1920 to 1930 in- 
ve, this mine did not operate a 
e year without a fatality. As 
tter of fact the average number 
talities per year for that period 
3.27. The tonnage per fatality 


was 310,355 and in our worst year of 
1929, we produced only 181,046 tons 
per fatality. During this year this 
mine was partially mechanized, and 
the mechanical loading was generally 
given the credit for the many acci- 
dents of that year. As a matter of 
fact 50 per cent of these accidents 
occurred in hand loading sections. 

Our Zeigler No. 2 mine during the 
same eleven year period, produced 
1,329,943 tons per fatality, and be- 
tween August 7, 1928 and September 
27, 1931, hoisted 3,756,525 tons 
without a fatality. In recognition of 
this the mine was awarded the Joseph 
A. Holmes Safety Association Certifi- 
cate. 

It is singular that two mines, oper- 
ated by the same company in the 
same seam and locality should have 
such a wide difference in their acci- 
dent records. However, although No. 
2 came through so well without fa- 
talities, lost-time accidents were fre- 
quent and plans were made to re- 
duce the number of accidents. 

Mr. Alex Miller, Associate Mining 
Engineer of the U.S. Bureau of 
Mines, visited our properties during 
the latter part of 1929 at the invi- 
tation of our Vice-President, Mr. 
Weir, and spent several weeks with 
us, going through the mines, com- 
ing in contact with the management 
and the miners. It was his opinion 
that the management did not have 
the right attitude towards Safety 
and that the management must be 
sold on Safety before we could sell 
it to the men. Mr. Weir became 
thoroughly sold on Safety First prin- 
ciples and he conducted frequent 
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meetings with our foremen and made 
it plain that the first consideration 
must be Safety and that they would 
be held responsible for accidents to 
men under their charge, and would 
be discharged if accidents occurred 
through their neglect. He also laid 
down plans for an accident preven- 
tion campaign. These talks were 
followed up by many personal letters 


to all foremen and other officials 
on the subject. 
In January, 1929, a complete 


record was started which would show 
the cause of each accident, part of 
body injured, the occupation of the 
injured, number of days lost on ac- 
count of the accident, and under 
what boss he was working at the 
time of the accident. Detailed re- 
ports were made on each serious ac- 
cident. From these reports we have 
been able to determine unsafe prac- 
tices and conditions which were re- 
sponsible for accidents and knowing 
these we have, where possible, en- 
deavored to remove the causes. We 
have also adopted a standard sys- 
tem used by the U. S. Bureau of 
Mines and the National Safety Coun- 
cil whereby the ‘‘Frequency Rate” on 
lost time accidents can be computed; 
that is, it will show just how many 
lost time accidents occur during every, 
million man-hours worked. Also the 
“Severity Rate” which shows just 
how many days are lost due to ac- 
cidents for every 1,000 man-hours 
worked. In this system standard 
charges are used to designate the 
severity of an accident. For exam- 
ple—6,000 days are charged against 
the mine at which a fatal or total 
disability accident occurs, and other 
standard number of days for less 
severe accidents, 

In this system, it is possible to com- 
pare our: own mines with others 
throughout the States using this sys- 
tem, and it readily shows whether we 
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are making progress or falling back 

Records are also kept on each fore 
man which show the number of man 
shifts worked, number of accidents 
number of days lost due to accident 
on his section each month, and hi 
rating. In connection with these rai 
ings, we gave monthly prizes to thos 
having the best safety record. Late 
this was made into a yearly priz 
We also placed our mines on a con 
petitive basis with each other, mone 
prizes going to each boss working < 
the mine having the highest ratin, 
This year, we have reduced the for 
men’s prizes some and plan to git 
to each employee who goes throug 
the year of 1933 without losing o1 
day on account of injury, a souven 
pocket knife. We have an annu 
Safety Banquet at which the for 
men’s prizes are awarded by o1 
higher officials. Safety talks a 
given and plans given out for t 
next year’s campaign. A set of rul 
made up by a committee of boss 
govern the prizes mentioned. 

In selling Safety to our men 7 
used the 100 per cent First Aid tra’ 
ing classes asa basis under the sup 
vision of Federal and State teache 
We explained to the men the co 
pany’s attitude on Safety and d 
cussed accident prevention. Ta 
on this were also made by our Sti 
Inspectors. In these classes we h 
excellent response from the men. 

Having laid the basis for the ca 
paign, the next thing was to keep 
going and keep everybody Saf 
minded. Among the helps to this « 
we used a system of Safety edu 
tion through our Safety Bulle 
Board, using posters which w 
specially drawn for us, showing s: 
practices and describing in pictu 
safety rules, and showing how 
juries had occurred at our own mit 
We also use a lot of the Natio 
Safety Council Posters through 
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mine, pasting them on concrete 
s or piers where strong lights 
, them up. We also paste them 
ne wash houses and on pit cars, 
iging them frequently, thus at 
yst every turn men are reminded 
afety. 


e conducted mining classes for 
years covering the mine examiner 
mine manager courses. For two 
s during the month of December, 
nave conducted campaigns for a 
Accident Month” each of which, 
yugh not a perfect month, showed 
jed improvement over other 
ths of the year and had a lasting 
ect on months that followed. Dur- 
these campaigns we erected an 
ric Safety Calendar which had 
rht socket for every day in the 
th. At the end of the day, if 
1ad a lost-time accident. we put 
Red light. For no accidents, we 
od a blue light. This created so 
h interest that we have used it 
since. It is just another idea of 
ing the Safety thought before 
ybody. 


e publish monthly, a small maga- 
called the ‘Safetygram’” in 
h we print under the head of, 
w it Happened” a description of 
lost-time accidents that occurred 
ur mines during the month, also 
bosses’ monthly safety rating. A 
r of this book is given to all of 
men. 
uring the last year we have in- 
uced the Safety Toe Shoes which 
ell at cost, also Safety Hats which 
sell at half-price to the men, the 
sarence being absorbed by our 
pany. To the men in our shops 
supply goggles free. At our No. 
ine, 20 per cent of the men are 
ring the hats, and about 35 per 
the Safety Toe Shoes. It should 
inderstood that the wearing of 
hats and shoes are perfectly vol- 
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untary on the men’s part. 

We operate our own Rescue Sta- 
tion, being equipped with six sets of 
“Gibbs” two hour breathing appar- 
atus. Teams are trained regularly 
in the use of these apparatus and res- 
cue procedure. 

We rock dust throughout the mine 
entries and use rock dust barriers 
for the isolation of each pair of 
panel entries. All our returns are 
checked for methane content by the 
use of a U.C.C,. methane indicator. 
Measurement of the quantities of air 
passing from each return is made at 
the same time. We endeavor to keep 
the methane content from exceeding 
one-half of one per cent in any split 
as recommended by the U. S. Bureau 
of Mines. We very seldom exceed 
this standard. Monthly reports cov- 
ering these tests and air measure- 
ments are made to the Vice-President, 
General Superintendent, Superin- 
tendent and Mine Manager. 

As Safety Engineer, I am employed 
full time in safety work. I make 
monthly and yearly accident reports, 
also make special reports on all seri- 
ous accidents. After such accidents 
a special investigation is made to de- 
termine the cause and place the re- 
sponsibility for the accident. All 
persons who witnessed the accident 
as well as the injured man, if pos- 
sible, are interviewed. The scene of 
all data -pertaining to the accident 
is collected. If the accident is at- 
tributed to neglect or carelessness 
of the foreman, he is penalized. This 
report is made to the Vice-President, 
General Superintendent and Mine 
Manager. and is a very important 
factor in the work of accident pre- 
vention. Through these reports the 
management is advised of the results 
of our Safety work at all times. When 
accumulated over a period of years, 
accident reports show just what 
causes our injuries and before we can 
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reduce injuries we must know the 
causes. 

Considerable time is spent inspect- 
ing roadways for unsafe conditions 
due to roof and track, etc.; working 
places for lack of timbering, unsafe 
practices such as working under 
top, working between car and face, 
props set too close to tracks. We 
have a definite rule that props shall 
not be set nearer to the rail than 30 
inches. Reports of dangerous or un- 
safe practices found are made to the 
General Superintendent, Superin- 
tendent and Mine Manager. This is 
another important phase in accident 
prevention work. If the recommen- 
dations of the Safety department are 
not sustained by the “big boss” the 
work of the Safety Engineer amounts 
to nothing. If the management sus- 
tains him he must then see that his 
own recommendations are carried out 
and enforced by the foreman and 
should report violations to the man- 
agement. This work can be done 
in such a manner that the foreman 
instead of considering the Safety 
Man as a detective, always trying to 
get him in bad, is really looking for 
dangerous practices and conditions 
and that his attentions drawn to same 
will help him to keep accidents from 
occurring. In this line of work we 


are getting fairly good cooperation. 


and one of the main reasons for this 
is that the Safety department does 
get the backing of the higher of- 
ficials, and the foremen know it. 

I quote here some of the Safety 
Standard or Rules we have adopted. 
Some were adopted through accidents 
having occurred, others because they 
presented potential hazard. 

1. All track switches should be 
equipped with bridle bars. 

2. All track switches of 60 lb. steel 
or over, or any switch where it 

«is necessary for the motor to 

make a drop with his trip, should 


~ 


10. 


ale 


. Live 


be provided with double brid 
bars. 


. Switch throws should be place 


on all switches other than root 
switches. 


. The ground around switch throv 


should be kept clear of gob, et¢ 
for a distance of at least 15 fe 
each way. 

At all places where man-tri] 
load or unload throughout tl 
mine, the trolley wire shall | 
properly guarded to prevent meé 
coming in contact with same. 


. Trolley wire feeder jumpers thi 


cross overhead from one side 
the track to the other, if not a 
ready insulated, shall be proper! 
insulated to prevent any persc 
coming in contact with live wir 
regardless of height. 

trolley wires or cable 
whether insulated or bare, whic 
pass through wood brattices « 
door frames, must be insulate 
from the wood by using pore 
lain insulators. 


. Where men are cleaning up fal 


on entries with live wire aroun 
car that is being loaded, tt 
trolley wire should temporari 
be guarded to prevent conta 
with same, by being covered wil 
old fire hose or other suitab 
insulating cover. 


. Drillers should not be allowed 1 


drill places while cutting m: 
chines are undercutting same. 


No cars shall be switched in ar 
room while such room is beif 
undercut or drilled, except whe: 
there is a switch inside of roo 
that can be lined and blocked : 
that runaway cars cannot ri 
into place where men are cuttit 
or drilling. 

No person other than motormé 
and triprider, handling man-tr 


shall ride the motor of such mal 
trip. 
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Lights shall be placed on all main 
haulage entries at such distances 
that the rails may be seen at all 
times between one light and the 
next. 


Where top coal has fallen on 
main haulage entries exposing 
slate roof, the same shall be 
cross-barred. 


Hand grab bars shall be placed 
on the ends of all pit cars for 
the tripriders. 
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15. Axe handles used underground 
should be cut to 20 inches in 
length. 

Sufficient argument for the adop- 
tion of Rules 5 and 8 may be found 
in our State Coal Mine Reports from 
1920 to 1980. The report shows that 
30 men lost their lives through com- 
ing in contact with the trolley wire 
in Illinois mines. 

The following statistics show at a 
glance that the accident prevention 
work has been effective: 


' 
Lost Ton Tons per Lost 
4 time nage lost Man time 
at Mine acci- Days for time hours Freq. Sev. 
—| No. Fatals |dents lost year ace’t. wkd. rate rate 
S| | a | | | | 
30 1 8 430 52,552 1,448,364 3,368 1,264,136 | 240.15 43.74 
“a i 3 24U 20,562 940,483 3,919 947,288 |253.98 21.80 
V2 1 vy) 113 1,577 936,735 8,290 975,648 115.82 1.61 
J 1 (0) el 1,089 698,870 9,843 738,448 96.15 1.47 
30 2 0 275 8,710 1,329,483 1,834 1,366,160 | 201.29 6.37 
oul 2 0 202 2,078 959,246 $,749 1,147,568 175.99 1.81 
32 2 1 94 7,621 859,849 9,147 1,075,272 87.42 7.87 
2 Ox 3.956 716,790 314 1.007,224 97.29 3.92 


Jur last fatality at Mine No. 1 oc- 
red December 5, 1930. Since that 
e we have produced 1,912,834 
Ss, compared with our former aver- 
» of 310,355 tons per fatality over 
eleven year period quoted. In rec- 
lition of this improvement we have 
t received the Joseph A. Holmes 
‘ety Association Certificate. Our 
t fatality at No. 2 was September 
1931, and to May 31, 1933, we 
re produced 1,336,352 tons. 
Ve are not able to show results 
a dollars and cents basis, because 
‘ing the period covered in this 
yer, we carried compensation in- 
ance. It is fair to assume that due 
the reduction in fatal accidents 
ne at our No. 1 mine, and exclud- 
savings through the reduction of 
-fatal accidents, we have pre- 
ted 6.5 fatal accidents since De- 
uber 5, 1930 to date, On the aver- 
cost of fatality of $4,150. The 
ings due to this decrease in fatal- 
s alone would be $26,975.00. 
‘he reduction of accidents attained 


by this company proves what can be 
done when definite effort is expended 
in the right direction for Safety. We 
do not believe that our system is per- 
fect, but believe better results can 
be obtained and we are striving for 
this always. 

W. C. Argust: Gentlemen, this is 
a splendid paper and we want plenty 
of discussion on it. We expect to 
call on a number of you to discuss 
this question. 

John Millhouse: I know we have 
had a very interesting paper read 
to us on accident prevention. Mr. 
Lyons has brought out two points 
that all of us should take into con- 
sideration, and that have some food 
for thought for those who try to 
prevent accidents. 

I know from my own experience 
from mining men and mines, and un- 
less you show them that they are go- 
ing to profit by working safely, you 
are not going to have much success 
in preventing accidents. The average 
miner has it in his mind that this 
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accident prevention is just another 
way of trying to save the company 
money. 

I have in my mind one particular 
case that came to my attention. 
This is where prizes were offered to 
the men that could shoot the best 
grade of coal with the least powder. 
That is one way of blocking acci- 
dents. 

Another instance was the Union 
Colliery Company policy whereby 
there were rewards in a money way 
for men that would get by over a 
certain length of time without any 
lost time accident. 

But even in the best regulated 
mines, we have accidents. We had 
a splendid example of this at Mowea- 
qua, Illinois a short time ago. It 
was a mine that was never thought 
to contain gas, but was thought to be 
safe. 

I want to tell you men that we 
must have something more than an 
idea to offer;-we must offer them 
some return to get them interested 
in accident prevention. I have seen 
and heard a lot of men talk on acci- 
dent prevention, and. I regret to say 
that we have a lot of companies that 
are not sold on the idea, but we do 
have a lot of companies that are. 

John Garcia: Mr. Lyons, I am in- 
terested in that idea of grab bars 
on the pit cars. Do you have them? 

Lyons: Yes, we have grab bars on 
all our pit cars. It gives the trip 
riders a chance to hold on. 

J. E. Jones: The paper was very 
interesting indeed. I have had the 
privilege of being in some of the 
meetings of the Bell & Zoller com- 
pany. 

I am very much interested in Mr. 
Millhouse’s talk concerning the 
shooting of coal. I believe that a 
great deal can be done in safety by 
a proper placing of shots. You men 
do not need to be reminded that in a 
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5,000 ton mine you must shoot down 
5,000 tons of coal in two or three 
hours. The man who prepares those 
shots does not fire them. So, two 
or three times as much powder is 
used as is necessary. 

We have a commission to improve 
the mining laws in [llinois, and sta- 
tistics show that the State of Illinois 
has the best mining conditions of any 
state east of the Mississippi, and yet 
our fatality rate is as great as the 
worst state we have. These fatality 
rates are in view of the fact that we 
only take 60% of our coal, while 
Pennsylvania, West Virginia and 
Kentucky take 90 to 100% of the 
coal. So we are attempting to have 
legislation passed so as to shoot that 
coal as it should be shot, one shot at 
a time, and for the person that pre- 
pares that shot to also shoot that shot. 

Fred Pfahler: I enjoyed the pape 
to a considerable extent. I was 
much interested in one _ particulai 
point of the paper; the fact that 
when they first made a canvass fo} 
going into accident work, was tha’ 
the management was not sold on thé 
safety work. The first thing we dic 
when we went into this work was t¢ 
sell the management. 

Mr. Millhouse knows that we made 


“some records to be proud of. 


I note the Bell & Zoller man quote; 


giving prizes for the men mak 
ing a good safety record. I am no 
in favor with this plan. We have s 


far stuck to giving medals for goot 
safety records. I believe that th 
success of safety work lies entirely i1 
the management selling themselve 
to the men. 

Frank Schull: Mr. Millhouse pos 
sibly was a little bit over-enthuse 
over what we did in the shooting a 
Panama. It was a fertile field t 
make a change in. 

I appreciate the paper that wa 
read here very much, but I figur 
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it the least explosives used, the 
er it is. 

Our screenings at Panama were 
ry high. I took it up with the 
mpany to put out a little prize. 
ey agreed and we started the big 
ve, the first prize to go to the 
in mining the most tons of coal 
r pound of powder used. We got 
r face bosses interested and event- 
lly reduced our screenings to 
.2%. The men became very much 
thused over trying to show better 
sults for the prize money. 


We later did this same thing on 
r accidents. We were working on 
2 same system as the paper just 
ad + describes. When we _ first 
irted, at one of our meetings a man 
t up and said that it was impossible 
bat 1,000, but it was not long un- 
that same man was batting 1,000. 


I really think that if a face boss 
a section has his men properly 
ld on the idea, the men are not 
inking of it being sold to them. 
We are really geting some place, 
t I can just get credit for laying 
t the plans, and must give the men 
d the face bosses credit for carry- 
x them out. 


James Dunn: I would like to know 
ren you cut your screenings to 
2% did the miners change their 
stem of drilling? Also did they 
ub the coal more than they had 
fore? 
Frank Schull: We did three things 
reduce our screenings to this 
sure: first we changed our system 
drilling; second we hand snubbed; 
d third we cut down on _ our 
wder. 


James Dunn: I don’t know as I 
‘ve much to say. As Mr. Lyons 
-a neighbor of ours, I have been in 
ry close touch with his work. I 
‘ve read Mr. Lyons’ safety report 
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every month, and have always found 
it interesting. 

However, I am a little bit the same 
as Mr. Pfahler, as to commercializing 
on safety first. I belong to the “Old 
School’, and I can’t quite get it into 
my head as to why we should pay a 
man for doing his duty. 

We have watched other companies, 
and we do not wish to criticize them, 
either for the payment of prizes for 
safety or for shooting coal. I may 
change my mind some day about pay- 
ing face bosses and mine managers 
for their safety work. 

H. A. Treadwell: For the past five 
years we have carried a report, by 
the month, and the record of each 
foreman, and have classified the ac- 
cidents as to causes, etc. 

There was one thing in Mr. Lyons’ 
paper that interested me very much, 
and that was in their getting about 
30% of their men to wear hard-boiled 
safety hats. We are not going into 
this because we do not know how to 
go about it. 

In mechanical mining we have in- 
creased our foot accidents a lot. I 
think that the safety-toed shoe is a 
big thing in mechanical mining. 

Lee Haskins: I am like Mr. Pfahler 
in regard to selling the management 
on safety. When we started into this 
work our management was not sold. 
The first thing we did was to start 
selling these boys on safety. 

Mr. Lyons is a fellow that eats, 
sleeps and lives Safety First. We 
started in to sell our boys, and it was 
not very long until we got results. 

In answer to Mr. Treadwell’s state- 
ment that they do not know how to 
start to sell the men the hard boiled 
hats. I do not know of any way of 
making a man wear safety hat and 
shoes. We started out by having the 
bosses wear these hats and shoes. 
And they demonstrated the use of 
these hats and shoes, and we are in- 
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creasing the sale of these all the 
time. 

H. A. Treadwell: How do you 
handle the sale of these hats and 
shoes? 

Lee Haskins: We carry these in 
stock. We sell the shoes at cost but 
sell the hats at a loss. 

Mr. Lyons: We carry about four 
dozen pairs of shoes in stock, and 
about three dozen hats. The hats 
cost us $1.50 each and we sell them 
for 75 cents each. 


C. J. Sandoe: This has been dis- 
cussed a great deal, but there is one 
question I would like to ask Mr. 
Lyons. Do you notice any difference 
in places that are self-insured and 
those that are insured in some com- 
pany? 

Mr. Lyons: Where a company is 
carrying its own insurance, I believe 
a safety program would pay much 
better. But where you have your in- 
surance carried by some other com- 
pany, no doubt an effective safety 
program would lead to some credit 
on your insurance rates. 


H. H. Taylor: We always carried 
our own insurance up until some time 
in 1930, and we all felt that there 
would be a general let down in safety 
when we changed. But our record 
after we bought our insurance was 
better than it was when we carried 
our own. Now we are back carry- 
ing our own, and our record is much 
better. 

Garcia: I want to pay my respects 
to Mr. Lyons and the Bell & Zoller 
Coal Company for the Bulletin they 
put out on accidents, and their de- 
scription of how the accident hap- 
pened. I am sure we all learn some- 
thing from this. 

W. C. Argust: I am sure that we 
could go on for some time with this 
discussion, but owing to the fact that 
we have another paper to read, we 
must continue with the program. 

Tam sure we all enjoyed Mr. Lyons’ 
paper, and I am sure that all the op- 
erators are interested in cutting 
down their accidents, 

The next paper we have this morn- 
ing is by Mr. John Lucas. 


TODAY’S TREND IN THE UTILIZATION OF COAL 
By JOHN LUCAS 
Combustion Engineer, Old Ben Coal Corp. 


The present day trend in the burn- 
ing of coal is undergoing rapid 
changes due to influences largely 
outside the coal industry itself. While 
these changes are universal in scope, 
this paper will deal only with those 
conditions which affect the natural 
market of Illinois coals, and although 
a host of conditions have had im- 
portant bearing on the welfare of 
the Illinois coal industry, this thesis 
will confine its discussion to those 
conditions which have taken place in 
the art of using coal. 


Up to a few years ago, Illinois coal 
had little serious competition in the 


steam market from outside fields, 
and competitive fuels were practically 
unknown. In Chicago the steam 
plants were almost entirely equipped 
with chain grate stokers, using Illi- 
nois screenings, and the skillfully 
prepared lump, egg and nut from our 
own mines was a popular domestic 
fuel. The many well prepared sizes 
produced enabled Illinois coals to 
dominate a wide market and gain a 
reputation which is one of their 
greatest assets today. | 


During recent years, constant and 
rapid changes in the utilization of 
coal has taken place in all types of 
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nts from central station units down 
warm air furnaces. Some of these 
nges are favorable to the Illinois 
| industry and some are not. Var- 
s sizes of coal have had to be de- 
yped and new and rigid standards 
preparation have had to be in- 
urated. 


‘hree important changes which 
e seriously affected the market 
Illinois coals are: 


) Introduction of new types of 
fuel burning equipment. 

) The passing and enforcement 
of new and more stringent 
smoke ordinances. 


) Competitive fuels. 


}eyond question the change in fuel 
ning equipment has resulted in 
sing a pound of coal do consider- 
y more work than formerly. The 
rage overall efficiency of boiler 
ts is at least ten per cent higher 
n it was ten years ago. Further- 
‘e, prime movers have become 
‘e efficient which also makes a 
nd of coal go farther. A central 
ion of today will make a kilowatt 
r on half the coal required for a 
ion of the vintage of 1920. Rail- 
ds will average twice as many 
miles on a given amount of coal 
they were able to ten or fifteen 
rs ago. It is claimed that during 
period about twice as much ton- 
e has been lost to increased effi- 
icy than to competitive fuels. Al- 
ugh this loss has been felt, the 
cient use of our products is highly 
rable as it prevents greater in- 
ds by other types of fuel and 
ps King Coal on his throne. 

‘he practical commercial limits of 
ciency in the transformation of 
{ into power are being rapidly ap- 
ached at the present time. The 
3; central station units are ex- 
mely close to their theoretical 
t. Railroads cannot possibly de- 
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crease their coal consumption per 

ton mile except with tremendous ex- 

penditures. 

In order to clarify this paper we 
will roughly group plants into three 
divisions; namely: 

(1) Industrial—Define the indus- 
trial plant as one having boil- 
ers of 200 horse power or over. 

(2) Semi-industrial—This class of 
plants can be accepted as hav- 
ing boilers rated at from 50 
to 200 horse power. 

(3) Domestic—The domestic heat- 
ing plant consists of boilers and 


furnaces rated lower than 50 
horse power. 
The power plant fuel burning 


equipment is being manufactured, 
sold and installed by large organiza- 
tions with capable men in all depart- 
ments. 

As a result of extensive research 
and observation such equipment is 
being improved in every respect, and 
the service departments maintained 
by these organizations are becoming 
more valuable to the power plants 
every day. 

Automatic controls for regulating 
the drafts and coal feeds are rapidly 
becoming standard equipment. 

Instruments for indicating and re- 
cording what actually takes place 
in the boiler room are considered a 
necessity in the industrial plants, 
partly because such knowledge re- 
sults in more efficient operation and 
partly because the data obtained 
furnishes an accurate basis for cost 
determinations. 

The trend in the boiler room it- 
self is toward fewer and larger units. 
Instead of a long row of small boilers 
working at low pressure we now see 
a few large ones operating at high 
rating and producing high pressure 
superheated steam. Auxiliaries, such 
as bleeder heaters, superheaters, air 
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preheaters and steaming economizers 
are becoming the rule instead of the 
exception. Improved methods of 
handling fuel and refuse are gaining 
ground, and at the present time prac- 
tically all units above 500 H. P. have 
some form of coal handling equip- 
ment. The smaller plants are using 
screw and bucket conveyors and the 
larger plants are putting in belt con- 
veyors for handling fuel and hy- 
draulic systems for removing refuse. 

There is a general change in in- 
dustrial plants from side feed stokers 
and natural draft chain grate stokers 
using small nut coal and the larger 
size screenings to underfeed stokers 
suitable for using two inch, one inch 
and a half, and three-quarter inch 
screenings, to force draft chain grate 
stokers suitable for using three- 
quarter inch screenings and to pul- 
verized coal burners capable of ef- 
ficiently burning all small sizes of 
coal, including carbon. We can see 
that the trend. in the power plant 
demand for coal is changing from 
small nut and larger sized screenings 
to smaller sized screenings and car- 
bon. 


The semi-industrial plants are 
changing from. handfired shaking 
grates to underfeed, overfeed, and 
forced draft chain grate stokers, As 
handfired plants, they used egg, nut, 
and two inch screenings. After 
changing to stokers, they burn one 
and one-half inch stoker special and 
two inch, one and. one-half inch, 
and three quarter inch screenings. 
According to my personal views, a 
special one and one-half inch screen- 
ing which contained about ten per 
cent duff would prove satisfactory 
for a greater number of installations 
in the semi-industrial class than any 
other size of coal. 

Domestic heating plants are stead- 
ily changing from handfired grates 
using prepared sizes to underfeed 


‘duction of more carbon. 
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stokers using screenings, stoker spec- 
ial and pea. The last named size is 
especially suitable for the smallest 
type stokers using less than fifty 
pounds per hour. Washed carbon 
has also been used successfully on 
these small stokers. At the present 
time, baby coal burning equipment 
suitable for one and two family 
homes are receiving considerable at- 
tention of successful designers and 
manufacturers of power plant equip- 
ment, These machines are miniature 
reproductions of nearly every type 
found in the industrial and semi- 
industrial plants, including the screw 
type underfeed, ram type underfeed, 
overfeed, force draft chain grate, 
and pulverized coal burners. 

In studying the change in plants 
and the natural displacement of coal 
sizes, we again note that the demand 
for larger sizes is decreasing, where- 
as, the demand for smaller sizes is 
becoming greater. 

The pea coai, displaced in the 
change from chain grate stokers i 
the industrial plants can be absorbed 
by the domestic stoker. The demand 
for pea and stoker special coal in the 
semi-industrial and domestic stoker 
is growing daily. Increased demand 
in these sizes necessitates the pro- 
We must 
depend on the powdered coal burner, 
which is becoming more popular 
every day, to create a sufficient de- 
mand for this size that it will com- 
mand a fair price. Formerly, the 
high installation costs and the explo- 
sion hazard made the pulverized coal 
plant prohibitive except for very 
large units. Today, however, this 
equipment can be installed for prae 
tically the same cost as a modern 
underfeed stoker and all operatio 
hazard has been eliminated. 

The average engineer thinks of: 
powdered coal for boilers larger than 
five hundred horse power. 
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| known engineers consider that, 
the present time, pulverized fuel 
allations are economical under 
ers as small as two hundred horse 
rer, and I know of satisfactory 
allations of such equipment under 
hundred and fifty horse power 
ers. 
moke ordinances’ have been 
sed and enforced which guided 
‘s of Illinois coal to eastern coal. 
customers were definitely or- 
ed to burn low volatile coal, in- 
1 stokers or shut down their 
its. Naturally, the domestic 
its and a goodly part of the semi- 
istrial plants went to New River 
Pocahontas mine run. Here we 
e a condition where smoke ordi- 
ces were stringent and smokeless 
expensive; therefore, it is only 
iral that a wave of small stokers 
uld develop. Although there are 
have been for some time, well 
gned stokers under the control 
properly trained men who insist 
good installation, for the most 
. stokers of a size suitable for 
ers smaller than 100 H. P. were 
signed with kodaks” by men with- 
even the slightest knowledge of 
basic principles of combustion. 
sequently, stokers which were 
with the stipulation that they 
Id burn anything black were 
ed to use low-ash, high-fusion- 
t Eastern Kentucky screenings 
to poor inherent design, unwise 
ication, and improper installa- 
Some of the legitimate stoker 
nizations should be highly praised 
the fight they have made to give 
public economic heat by putting 
tokers suitable for using coals 
their respective districts. 
am completely in favor of eco- 
ic stoker fired units, and wish 
ight the legitimate stoker man’s 
st enemy — the one who dis- 
ages the plant owner by selling 
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him stokers with such features as 
rear end dead plates, narrow side 
dead plates and insufficient combus- 
tion space. Such equipment will 
struggle along for a while with mid- 
western coals and in the end will 
have to use low ash coal from the 
eastern fields. If at any time in the 
future the wage scale in the eastern 
fields approximates that of our own, 
such plants will be dead horses on 
the hands of their owners and will 
have to be replaced by better ma- 
chines. The coal men are justified 
and are more or less getting behind 
the stoker organizations who are cap- 
able of giving the plant owner a good 
job. 

Competitive fuels in general have 
had one effect on the Illinois coal in- 
dustry. They have caused it to keep 
on the alert in order to give the 
customer satisfaction as the intro- 
duction of oil and gas burners have 
set up new standards in heating ser- 
vice. We have studied the new fuel 
burning equipment coming into our 
territories and have prepared sizes 
of coal suitable for their use. We 
have assisted the industrial plants in 
obtaining fuel satisfaction by work- 
ing in the boiler room and have aided 
the home owner by producing firing 
charts in the interest of economy and 
service for handfired units. The 
Illinois operators have, at the pres- 
ent time, a wide reputation through- 
out the Middle West as having the 
greatest selection of sizes, the best 
preparation, and the most reliable 
customer service of all bituminous 
coal fields. In order to maintain 
this valuable asset, we must under- 
stand the problem of the plant oper- 
ator. 

If I were to choose one of the most 
important sizes of our product to im- 
prove, I would suggest a more nearly 
standardized one and one-half inch 
screening practically constant in the 


24 PAIR OG 1 18 ID KN ES 


ratio of constituent sizes and ash 
content. You, gentlemen, know the 
factors involved in preparing such a 
product much better than myself; 
therefore, I will make no statements 
as to the practicability of such stand- 
ardization. However, I know that if 
we could deliver one and one-half 
inch screenings conforming close 
enough to a set standard, that the 
variation could not be detected by 
the fireman’s eye, a great many less 
complaints would be made and, con- 
sequently, less business turnover ex- 
perienced. 


Let any member of this confer- 
ence imagine himself as being the 
fireman in a plant consisting of two 
300 H. P. boilers set over dump plate 
underfeed stokers. He would be sell- 
ing his services for a wage and would 
be chiefly interested in doing as 
little work as possible and in holding 
his job. If a ear of coal comes in 
containing an. excessive amount of 
bug dust in even a part of the ear, 
he will have to burn a product con- 
taining a large amount of ash and 
a different ratio of sizes. In burn- 
ing these fines he will have to han- 
dle more coal, poke the fires oftener, 
break up clinkers, remove more ref- 
use and probably be called on the 
carpet for allowing the evaporation 
per pound of coal to diminish. In 
all probability he would tell the chief 
engineer that the coal was no good. 
Then when the purchasing agent 
asked the engineer how the coal was 
running he would answer, ‘Not very 
good, the last car was nearly all dust 
which caused the fireman more work, 
lowered the overall efficiency and 
increased our maintenance costs by 
causing more fly ash, incrustation of 
boiler tubes, deterioration of walls 
and burning of stoker tuyeres.” After 
a number of such reports the pur- 
chasing agent would in all proba- 
bility try a car of coal from another 
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source. We must also bear in min¢ 
that most complaints are made, no 
because the coal is really giving 
trouble, but because the last car wa‘ 
not as uniform as the previous one 
Any change in the ratio of sizes 01 
component parts can be detected by 
the fireman in many ways. Sucl 
changes necessitate more careful at 
tention, give less efficient results anc 
cause general dissatisfaction whicl 
results in the loss of customers. Oc 
casional cars of coal consisting 0: 
large percentages of nut sizes ar 
received and plant operators ar 
prone to use such cars as a standart 
by which to compare all shipments 
Naturally, when such a car is imme 
diately followed by a car containin: 
an excessive amount of fines, th 
result is not good. Undoubtedly a 
improvement in the preparation o 
screenings looking toward a mor 
nearly uniform product is worthy o 
very great effort. 

The general shift in the demani 
for coal is from the larger sizes t 
smaller ones. Screenings are n 
longer a by-product and are becor 
ing more important as a basic prod 
uct with every installation of mod 
ern firing equipment. The trend i 


' definitely toward bringing the pri¢ 


of all sizes to a mine run basis wher 
all tonnage may be sold at a profi 


The increased efficiency exper 
enced during the past twenty yeal 
cannot be duplicated in all time t 
come and we will never again witnes 
the rapid loss in coal consumptio 
due to higher efficiency as seen dui 
ing the past decade. Consequentl 
the total demand for fuel must sho} 
a substantial increase more or les 
in proportion to the increase in d 
mand for power and heat. The d 
mand for the last named commo 
ties has steadily increased and ca 
be expected to continue doine so fo 


many years to come. : 
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1e marked trend toward high 
2 scales and better prices in the 
2rn fields gives us hopes of being 
to regain a portion of our lost 
<et by increasing the price dif- 
ntial in our favor. Our strong 
constant fight against competi- 
fuels in general has prepared us 
reclaiming such tonnage by con- 
ally strengthening the coopera- 
spirit between the production 
rtment and the sales departinent 
ur respective organizations. Let 
trive to give our customers the 
product on the market. 

N. Smith: I have enjoyed Mr. 
is’ paper very much. I have 
e a complete analysis of the 
d to make greater use of the 
ler sizes of coal. The fact that 
trend is moving forward at a 
1 rate is very encouraging. 

B. Miller: For the last three or 
years we have made a small unit 
will burn any of the small sizes 
yal. We have a small unit at the 
e that we have just developed 
is used for heating water. This 
aintained on a coal consumption 
4 pounds in 24 hours. The unit 
ry inexpensive and requires only 
HP to operate. We have had 
opportunity to compare this with 
and we found we could heat 
water with coal, using one of 
2 units, from 1/2 to 1/3 of what 
could do it for with gas. 
. C. Argust: Are there any 
rs who would like to discuss the 
zation of coal? 
fferis: There is not a coal sales- 
on this boat. The salesmen 
go out to sell these smaller sizes 
oal for the stokers are basing 
’ prices on the cost to the big 
3. I think we should have this 
r read when there are some 
salesmen on board. 
am not in favor of having so 
7 sizes of coal. I can see no need 
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of it. I do think we should have 
some means of getting the producers 
of the coal and the salesmen together. 
There should be some connection so 
that there would be a better under- 
standing. 

This paper is all right, but who is 
going to follow it up? I think we 
should have the coal salesmen come 
on this boat. 

ie Ho havior cts lecoink this 
paper was very timely. We talk a 
different language from the sales- 
men. I think it is very necessary to 
have a paper of this kind. We are 
interested just generally in the utili- 
zation of fuel, but this paper will 
help us to prepare fuel. Therefore, 
I say again that the paper was very 
timely. 

EK. H. Johnson: A few years ago 
I visited a plant in the East to see 
an operation that used small coal. 
I was only just mildly interested in 
this, but I was very much interested 
in what it was doing at some of the 
properties. They were producing a 
low ash coal, and naturally they 
would expect to have many clinkers, 
but by treating that coal with de- 
dusting machines, they were taking 
out this fine stuff and throwing it 
away. Now that is along the line of 
what Mr. Lucas meant and it is very 
likely. 

H. A. Treadwell: I had an experi- 
ence last winter that I want to tell 
you, just to show you what rotten 
salesmen coal men are. I was ata 
place where there was a _ circuit 
judge, a lawyer, a superintendent of 
a factory, a general manager and 
myself. Everyone of those fellows 
had oil burners in his home. I was 
the only coal man there. I got to 
talking to those fellows about stokers, 
and there was not one of the bunch 
that knew anything about an auto- 
matic stoker. 

The coal dealer, instead of buy- 
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ing a good grade of stoker coal, gen- 
erally buys the cheapest grade. If 
we are going to get into this stuff, we 
are going to have to sell these men 
real coal. 

Lucas: I want to agree with the 
last speaker. Practically every stoker 
man sells his stoker to burn the 
cheapest coal that it is possible to 
buy. The biggest fact is that stoker 
men are now working on a stoker to 
successfully burn the smaller sizes of 
coal. 

Chas. Hamilton: I want to express 
the thanks of the Institute to Mr. 
Argust for the fine manner in which 
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he has handled the meeting thi 
morning. We will now stand ad 
journed until this afternoon. 


AFTERNOON SESSION 


Chas. Hamilton: With a great dez 
of pleasure, I am turning this afte 
noon session over to Mr. Harr 
Treadwell. 


H. A. Treadwell: Gentlemen, thi 
afternoon I think we have some ver 
interesting papers, and we can mak 
the meeting more interesting by a 
of us entering into discussions. I ar 
sure it will be of benefit to all. 


COMPETITIVE FUELS 


By B. R. GEBHART 


Director of Public Relations, Illinois Coal Bureau 
Chicago 


At the Illinois Mining Institute 
Meeting, on Board the Cape Girar- 
deau, Saturday, June 10, 1933. 

Last month, as a result of sugges- 
tions made by several of our operat- 
ing executives here in Illinois, I had 
the honor to be invited to give a pa- 
per on competitive fuels before the 
American Mining Congress at Pitts- 
burgh. 
sponsors wanted to get me out here 
on a boat so they could take a closer 
shot at what I said, or whether they 
really liked the paper. At any rate 
they asked if the same information 
might not be presented before the 
Illinois Mining Institute and I appre- 
ciate very much this opportunity to 
get before our own operating peo- 
ple a brief picture of the battle going 
on in the energy market of this coun- 
try. 

Your understanding and apprecia- 
tion of the competitive fuel problem 
is important for several reasons. 
Chief among these is the desperate 
need for collaboration between pro- 


I don’t know whether my. 


duction and combustion engineers 
the end that Illinois coal may 
given an improved form value whic 
will adapt it more readily to succes 
ful use in newer and better coal bu 
ing equipment. The success of coé 
competition with oil and gas depen 
first upon its being made availabl 
at the lowest possible cost, al 
second, in such form that it can b 
utilized not only at a high degré 
of efficiency but with convenient 
and satisfaction. This problem ca 
not be separated as between the mil 
and the market. The old notio 
about producing cleanly graded co 
according to the standards of @ 
past, and even some of the standar 
of the present, loading it into ¢a 
and kissing it good-bye at the mi 
must be dismissed if coal is to ht 
its place in the sun. 

Let us look briefly at the ener 
picture. Back in 1918, King Co 
justified his majestic title by devé 
oping 84.3 per cent of the total 3 
nual energy supply of the Unit 
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es derived from mineral fuels 
water power. Since that time 
throne has been unsteady. In 
0, coal’s percentage was 77.2, and 
931, the last year for which fig- 
; are available, the percentage 
dropped to 56.5. Of this amount, 
racite coal was responsible for 
per cent and bituminous coal 48.6 
cent. 
uring these years petroleum and 
iral gas combined jumped from 
- per cent in 1913 to 18.5 per cent 
920, and to 35 per cent in 19381. 
percentage of energy developed 
water power has increased in 
it the same proportion, from 3.3 
cent in 1913 to 4.3 per cent in 
0, and to 8.5 per cent in 1931. 
authority for these figures is 
U.S. Bureau of Mines. A tabula- 
showing percentages as well as 
ntities in trillions of B.t.u.’s is 
ched as an appendix to this pa- 


, seems necessary to have in mind 
general picture of the changing 
tionship between the fuel sources 
nergy the country over, in order 
conditions in our central western 
itory may be fully understood. 
competition of fuel oil with coal 
he Central West has been severe. 
example, in our state of Illinois, 
state having larger resources in 
erable coal than any other state 
of the Missouri River, over 20 
cent of the owned homes are 
pped with oil burners, and conse- 
ntly are heated with fuel oil. 
; percentage is four times the na- 
al average and is higher than that 
any other state. Conservatively, 
3 estimated that substitution of 
oil for coal in its natural market 
itory during the last ten years has 
the Illinois coal industry more 
, ten million tons in annual pro- 
ion. 
atura] gas, relatively a new com- 
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petitor in the Middle West, is charged 
with displacing during 1932, probably 
five million tons of coal from various 
sources. Last summer in a survey 
conducted by salesmen of Southern 
Illinois coal producing companies, it 
was found that in 59 cities located 
in the states of Illinois, Iowa, Minne- 
sota, Missouri, Nebraska and South 
Dakota, natural gas had replaced 
coal in industrial plants to the extent 
of 4,622,250 tons annually. This 
takes no account of the displacement 
for domestic use, which is rather dif- 
ficult to compile. It was further de- 
termined that in 185 towns in these 
same states, natural gas competition 
was either actual or impending, 
threatening the replacement of over 
four million additional tons of indus- 
trial coal now shipped to these towns 
annually from the Southern Illinois 
field alone. 

If you were to plot a chart showing 
the production of energy in the 
United States as converted to 
B.t.u.’s, according to the various 
sources, coal, oil and gas, and water 
power, you would discover that the 
coal curve rises steadily until about 
1918, when it started to break, and 
it has gradually descended ever since. 
In contrast, the curves for both oil 
and gas, and water power, have stead- 
ily risen to the present date, oil and 
gas most rapidly during the last fif- 
teen years. As another mental 
picture, consider a chart showing the 
ratio of energy produced by coal as 
compared to oil and gas at ten year 
intervals. Prior to 1900 coal held 
the overwhelming majority, but in 
1929, gas and oil had risen to more 
than half the total of coal, while we 
have seen from the figures already 
cited that in 1931 the relationship was 
still more unfavorable insofar as coal 
is concerned. 

Since 1929, thousands of miles of 
natural gas pipe lines have been built 
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from source areas to industrial cen- 
ters in the United States. Over 5,- 
000 miles of such pipe lines were 
laid during 1931 alone. The majority 
of this mileage directly serves the 
markets for Illinois coal. A map of 
the United States in which the total 
natural gas pipe line mileage con- 
structed to date is superimposed re- 
sembles a spider web, so vast is the 
extent of natural gas distribution. 


Most coal producing areas have a 
problem in the matter of competitive 
fuels throughout the market areas 
which they serve, similar to the prob- 
lem we face in Illinois. Consequently, 
most coal men, both in the operating 
and sales departments of the business 
are familiar enough with the losses 
coal has sustained to competitive 
fuels, and with the availability and 
distribution of these fuels, so that I 
need not here dwell further upon this 
side of the picture. Rather than 
graveyard whistling let us study 
briefly what has been done and can 
be done about it. 


In the first place, I believe it is 
necessary to dismiss from our minds 
any such ideas as that the price of 
fuel oil is going to go so high as to 
prohibit its use for domestic heating 


or industrial purposes, or that oil ' 


burners cannot continue to be suc- 
cessful, or that people will not pay 
the price for burners or for oil. The 
answer lies in the fact that while 
we have cherished these ideas, nearly 
three quarters of a million oil burners 
have been installed in residences in 
the United States. Another such idea 
is that the financial foundation of the 
gas pipe lines is insecure and liable 
to crumble, that the cost of gas 
transmission over long distances is 
too high to permit general use, that 
the pipe lines will break or the gas 
will freeze or explode, or that the 
price of gas can never get low enough 
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to disturb seriously the industrial 
coal market. | 


These notions have already been 
disproved in figures I have cited. The 
natural gas pipe lines are with us and 
it looks very much as though they 
were going to stay. The notions here 
described have in the past lulled coal 
men into a false sense of sect 
and have resulted in a national loss 
in annual coal production to competi- 
tive fuels and water power of some- 
thing in the neighborhood of 125 
millions of tons. 


In my opinion, excluding special- 
ized application of fuels, there are 
only two points at issue as between 
coal on the one hand and oil and gas 
on the other. These are cost and 
convenience. Water power can be 
excluded for the present because the 
potential sources of what might be 
called hydraulic energy are definitely 
limited. Cost is relatively more im- 
portant in industrial applications and 
convenience in domestic applications. 

Both cost and convenience are alf- 
fected by the method of use. It 
here that the purveyors of oil and 
gas have had a ten year jump on the 
coal man. Bear in mind that oil im 
the tank and gas in the main are as 
helpless as coal in the bin unless 
mechanically efficient and adaptabl 
devices are available for their regu 
lated consumption. During the past 
ten years extensive researches have 
developed oil and gas burners ané 
methods for their application to 2 
high degree of excellence. This de 
velopment has been stimulated largel} 
by oil and gas fuel interests. In con 
trast, I believe it can be safely stated 
that the coal man’s chief interest has 
been efficient production of coal at 
the mine, while he has neglected th 
application of coal in the hands of 
the ultimate consumer. As a result 
oil and gas interests have been sue 
cessful in securing higher prices pet 
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on B.t.u.’s for their fuel than the 
people, and yet have made and 
continuing to make tremendous 
s in the energy market. 
uring recent years we in [Illinois 
'been forced to change our atti- 
and seek methods for protecting 
markets. Something had to be 
- about the threatened loss of ad- 
nal millions of tons of industrial 
ness to natural gas. A _ brief 
y indicated that the laid down 
of coal at plants in our market 
was composed roughly of one- 
| coal cost f. 0. b. mines, and two- 
is freight. After trimming mine 
s to the limit, appeal was made 
he railroads to protect their 
ht revenue by trimming the 
age charges. 
le western carriers petitioned 
nterstate Commerce Commission 
elief at certain specified destina- 
, and after a series of hearings, 
relief was granted at points 
e natural gas competition act- 
existed. With this assistance 
the railroads, we have cleared 
of the hurdles in the matter of 
which is most important in the 
strial picture. 
ntinuing the battle, combustion 
veers were sent to various 
tened plants to devise ways and 
s of improving the method of 
application, thereby increasing 
ency and further reducing cost. 
ist one example, I can cite the 
Light Plant at Rochester, Minne- 
where stoker and other plant 
tments accomplished an increase 
ual evaporation of 1.25 pounds 
ound of coal burned, which was 
alent to a reduction in the de- 
d coal price of approximately 50 
per ton, or a reduction of 
7 40 per cent of the f. 0. b. mine 


» stoker, both in domestic and 
vial sizes, offers an effective 
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weapon to the coal man. Whether 
or not the domestic stoker in its pres- 
ent state of development is the last 
word in automatic coal burning 
equipment is not to be debated here. 
Excepting the use of powdered coal, 
stokers do offer the only tried method 
of controlled combustion of coal. 
Such a method is needed to compete 
with the burners provided for oil and 
gas. 

In the domestic field stokers permit 
the retail coal merchant to offer a 
degree of heat service which is some- 
what comparable with the fully auto- 
matic service provided by gas and 
oil. Stoker hoppers still have to be 
filled with fuel and ash receptacles 
removed, but these services are being 
prformed for a fee by coal mer- 
chants in many citis. Thus equipped 
with thermostatic regulation, the 
home owner is freed of all duties in 
connection with his heating plant 
and can enjoy the economy of coal 
with none of the labors hitherto as- 
sociated with it. Perhaps in the near 
future we may have a completely 
automatic domestic stoker for bitumi- 
nous coal which will fill itself from 
a main storage hopper and dispose 
of its own ashes. Some such ma- 
chines are now on the market for an- 
thracite. 

The installation of smaller stokers 
has increased rather promisingly in 
the last few years. The Bureau of 
Mines is authority for the statement 
that 55 establishments reporting in- 
stalled roughly 22.000 stoker units 
during the years 1931 and 1932. The 
total number of installations recorded 
at the Bureau up to and including 
February, 1933 was 33,541. While 
this by no means represents all in- 
stallations, it. does show some prog- 
ress in the face of the more than 
700,000 oil burners now in operation. 

Other examples of recent activities 
here in our home markets may be of 
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interest to you. Among other things, 
we have learned that comparisons of 
coal heating in conventional, I might 
eyen say traditional hand-fired coal 
plants, with heating by oil or gas in 
these same plants after they have 
been cleaned up, modernized, the 
houses or buildings insulated and the 
burners equipped with thermostats 
and automatic controls, are very 
much to the disadvantage of coal. 
The only fair comparison is between 
a thoroughly up-to-date mechanically 
fired coal plant, and oil and gas in- 
stallations, under similar conditions. 

The coal merchants in Chicago, 
assisted by the coal operators, deter- 
mined that under equal conditions, 
heat could be provided with coal at 
approximately one-half the price of 
oil, and one-third the price of gas. 
Rather extensive advertising of these 
relationships has been carried during 
the past three years in Chicago news- 
papers. The results have been il- 
luminating in several ways. For one 
thing, this almost unique effort of 
the coal man to tell the public in 
mass the true story of the advantages 
and economy of his fuel has been 
amply rewarded. In spite of the 
large number of oil burner installa- 
tions elsewhere in Illinois, the figures 


now show that since the start of this » 


campaign, there have been less oil- 
burner installations per capita in 
Chicago than in any other major city 
in the United States. 

After the advertising had been 
running for some time, the coal mer- 
chants were challenged by a building 
management concern to prove their 
advertised statements. A reputable 
commercial laboratory was employed 
to make a series of tests at two Chi- 
cago hotels which were equipped with 
oil burners. The oil burner people 
were invited to adjust their equip- 
ment to their satisfaction and the 


plants were operated for several 
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weeks under service conditions, ac 
curate data being kept by the labora 
tory staff. The oil in these installa 
tions cost 434 cents per gallon. A 
the conclusion of the oil tests, thi 
burners were removed and _ stoker 
were installed, on which midwestert? 
coal costing $5.15 per ton, delivered 
was applied. 

At the conclusion of the stoke 
tests, it was discovered that at on 
hotel the saving in the total heatin: 
cost, all items such as labor and de 
preciation being included, was 36. 
per cent in favor of coal, and at th 
other hotel 43.3 per cent in favor o 
coal. Needless to say, this buildin 
management firm completed th 
change over to stokers and coal an 
in three months time reported tha 
they had actually saved 30 per cen 
of the total cost of the stoker instal 
lations as well as building change 
necessary to accommodate the har 
dling and storage of coal. I cite thi 
example to illustrate the result ¢ 
comparisons between coal burned i 
modern fashion and  competitiy 
fuels, under equal conditions. 

These experiences taught us _ th 
necessity for educating the publ 
as to the true possibilities of co 
The Illinois Coal Bureau publishe 
and distributed widely, a booklet e1 
titled, “Debunking the Fuel Que 
tion,’ which goes into the matt 
of application and efficiency of di 
ferent fuels under different circu 
stancess. I am sorry that time he 
will not permit fuller discussion 
this phase of the subject, but I sha 
be glad to send a copy of this boo 
let to anyone interested. 

As an illustration of the nature | 
our conclusions, we plotted the rel 
tive cost of heat in various fue 
based on the average of domest 
prices in 300 middle western citi 
the coal as it lies in the bin, the | 
in the tank and the gas in the mal 
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study bore out the generally 
ied relationship regarding the 
of heat in the diferent fuels, 
ly that with a dollar’s worth 
[llinois coal, twice as much 
is obtained as with a dollar’s 
h of gas. Introducing the ele- 
_of efficiency, which is governed 
he type of equipment in which 
‘uel is used, it is discovered that 
hly the same 1-2-3 relationship 
ns as between the cost of heat 
ed from stoker coal, fuel oil and 
ral gas. In this case we applied 
nbined efficiency of 65 per cent 
oker fired coal, 65 per cent to 
oil, and 75 per cent to natural 


e booklet also presents several 
il examples. One compares $5.50 
is stoker coal in Chicago with 
ral gas. This example shows 
for pure natural gas to produce 
at equal cost, it would have to be 
at a retail rate of 26 cents per 
sand cubie feet, which is about 
hird of the current cost of mixed 
or domestic heating purposes in 
120. 
hope that in the foregoing dis- 
on I have at least given you an 
ation of what I mean by the 
arate need for collaboration be- 
n our production and combus- 
engineers. Obviously, the job 
ducating the public as to the 
value of coal compared with 
‘ fuels, is a job for the sales de- 
nents. But there is a bigger 
As we have seen, oil and gas 
continued to grow in popularity 
in use in spite of the superior 
omy of coal. The bigger job is 
of research, both in the prepara- 
and the use of coal, to the end 
the public may be provided with 
type of convenient heat and 
r service which it demands. 
me very exceptional work along 
line is now being conducted in 
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the laboratories of the State Geo- 
logical Survey at Urbana and in the 
Mining Engineering Department at 
the University of Illinois. However, 
more immediate results can logically 
be expected from individual coal com- 
panies whose production and com- 
bustion men together study the 
rapidly changing needs of the market 
and prepare to meet these needs. 
Such work has been going on for 
years in the anthracite industry and 
the results should be a brilliant in- 
spiration to all of us. Cooperatively, 
through the Anthracite Institute, and 
individually in their own laboratories, 
anthracite producing companies have 
developed and offered to the public 
vastly improved furnace and stoking 
devices as well as sizes and prepara- - 
tions of coal, specially and closely 
fitted to the needs of the devices. 
Very recently many new things 
have been tried in the way of wash- 
ing, screening and cleaning bitumin- 
ous coal, particularly the smaller sizes 
for stoker and other mechanical ap- 
plication. But we have just made a 
start. It is going to be necessary 
to follow this thing through as one 
of the newest and biggest problems 
facing the Illinois coal industry. Our 
competing coal fields are alert to the 
need and are making daily progress 
in suiting their product more closely 
to the needs of the market. Whether 
our studies shall result in packaging 
coal at the mine, selling it on @ 
guaranteed therm basis with a therm 
certificate accompanying each ¢ar, 
or whether coal shall eventually be 
pulverized or gasified at the mine, 
and transported to market through 
the pipe lines which we may inherit 
from the natural gas speculators, re- 
mains with you men to settle in col- 
laboration with your combustion en- 


gineers. But the problem must be 
settled. 
The laboratory must be called 
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into partnership with both ends of 
the coal business if we are to deserve 


OF Wi HE 


rich heritage of coal resources witl 
which nature has endowed this coun 


a profit for taking advantage of the try. 


QUANTITY AND PER CENT OF ANNUAL SUPPLY OF ENERGY IN THE 
UNITED STATES FROM MINERAL FUELS AND WATER POWER. 
Figures from U. S. Bureau of Mines. 


1913 

Trillions 
of B.t.u.’s Per Cent 
PNTOME OE ONG Sener eases 2,490 14.0 
Bituminous Coal ........ 1275385 70.3 
Retroleumes. 1,593 8.9 
Naturalis Gas eee ee 626 3.5 
Wiater Power -2.----2: 588 oo 
17,832 100.0 


1920 1931 
Trillions Trillions 
of B.t.u’s Per Cent of B.t.u.’s Per Cent 
2,437 10.9 1,619 7.9 
14,899 66.3 9,906 48.6 
3,295 14.7 5,385 26.4 
858 3.8 1,760 8.6 
971 4.3 As e(Peal 8.5 
22,460 100.0 20,391 100.0 | 
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H. A. Treadwell: I think there are 
two or three things that stand out to 
the coal producer. The first and 
most important to all of us is that 
1910 coal produced 85%, of the 
energy produced in this country, and 
now coal has been reduced until it is 
only producing 56% of all the energy. 
This shows an increase of gas, oil and 
water power from 15% in 1910 to 
44% in 1982. 

I can remember when we claimed 
that the operation of oil or gas was 
dangerous. We must forget this line 
of argument, and meet this problem 
with constructive thought. We also 
used to say, “Just wait until it gets 
cold and the gas and oil won’t be 
there’, but everyone now knows that 
is not the case. 

-B. B. Brewster: I have just fin- 
ished a very intensive study on this 
subject for a company. They are 
producing a new designed boiler at 
this time. 

Frank Tirre: I think we should 
have more discussion on this subject. 
I do not like to see a subject like this 
passed up. Down in the St. Louis 
field we are making a study of this 
subject. i re? 

Lucas: I might give some data that 
I have obtained from a concern that 


have changed over seven of thei 
large generating plants to gas. Thes 
people are very particular to ge 
everything there is out of any fue 
they burn. The highest efficient plan 
they have out of these seven is rum 
ning at 74% efficiency on gas. Th 

boilers are all large. They figur 
on these same boilers their coal e 
ficiency would run about 69%. 

In burning gas under ordinary co 
boilers, you require approximatel 
20% more combustion space, and th 
efficiency of such constructed boile 
go down below 50% when gas is us 
for firing. 

I talked with the engineer who ha 
charge of their operation and ke 
the records, and he says that it ¥é 
quires a great deal more attentio 
to burn gas than coal. But any ti 
you talk to a gas man, he will neve 
set down less than 75% efficien¢ 
for gas, and not more than 65 
efficiency for coal. d 

H. H. Taylor, Jr.: Is it not ed 
to get 75% efficiency from coal? 

Lucas: It is pretty hard, but Fe 


are some plants that are getting 92 
efficiency. With powdered coal the 
are averaging about 85%, hand fire 
operations about 50% and_ stoke 
fired operations about 65‘. 
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OAL CLEANING AS APPLIED TO PREPARATION 


By WILLARD C. ADAMS 
Koppers-Rheolaveur Co. 
Pittsburgh, Pa. 


[The object of preparation is to in- 
ase marketability and to stabilize 
value of a given coal by produc- 
-a uniform fuel of physical and 
> characteristics inherently suited 
the consumers’ particular use. It 
expected to provide a fuel com- 
itive in its natural markets with 
s, Oil and Coals that are uniform 
‘ash fuels as mined. 
[The extent and methods of pre- 
ation that should be employed are 
marily economic problems in which 
rket requirements, the consumers’ 
asure of value and monetary re- 
ns to the operator are the con- 
lling factors. 
The application of preparation 
st be adaptable to changes in 
rket requirements and conditions 
it is always to fulfill its purpose 
| be a true aid to selling at a 
fit. 
nereased net realization cannot 
expected on any application of 
paration that does not add tan- 
e values to the user, or on pre- 
ation methods that are not eco- 
lical. 
t has been definitely determined 
> sizing is an important factor in 
d preparation, as it governs to 
rge extent the behavior of a given 
when applied to a given use, or 
pecifiec conditions of combustion, 
sates of combustion. Where the 
is to include two or more primary 
3, blending, in certain predeter- 
ed proportions suitable for a 
N service, is necessary to securing 
best performance with a given 


ecurate separation of coal into 


grades having small size range is a 
thoroughly established practice in the 
Illinois field. Proper methods of 
separation, which includes types of 
screens suitable for the upper sizes, 
and dedusting or aspiration for the 
very fine sizes, has been definitely 
determined in that field by experi- 
ence. In a few instances, mixing fa- 
cilities are provided whereby a uni- 
formly blended coal of a specific siz- 
ing specification as may be best 
suited to a given use can be fur- 
nished. 

The full benefit of cleaning in ac- 
complishing the purposes of prepara- 
tion cannot be secured for steam and 
domestic markets unless it is con- 
sidered as an adjunct to sizing, mix- 
ing and loading, so that the various 
preparation facilities can be properly 
coordinated in design and operation. 
Without such coordination, there is a 
possibility that a cleaning system, 
even though producing the desired re- 
sults in treated coal and refuse, would 
be considered a commercial failure on 
the basis of monetary returns. Qual- 
ity and suitability is important, but 
so also are costs of such marketable 
products. 

The removal of the impurities in 
coal will enhance its value to the ex- 
tent of monetary savines and bene- 
fits that can be effected by reason 
of: 

(1) The elimination of the purchase 
price, freight and handling cost 
of useless material. 

A uniform fuel with increased 
heating value and less slagging, 
resulting in improved boiler ef- 
ficiency and decreased boiler 


(2) 
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maintenance, boiler outage, ash 
handling, fly ash and sulphur 
compounds in the flue gases. 


(3) The elimination of bone, lami- 
nated and other objectional ma- 
terial in sizes that are judged 
and sold mainly on appearance. 


On this basis, it would appear that 
a premium price for cleaned coal in 
all sizes could be expected, but while 
buyers are coming to realize that for 
practically every use better results 
can be obtained from coal if free 
from non-combustible material, it is 
difficult to arrive at a definite figure 
for expected increase of realization. 

Existing preparation plants have, 
however, proven: 


(1) That a uniform sized and cleaned 
product increases marketability 
with a resultant reduction in 
production costs due to increased 
running time. 


(2) That the mechanioal cleaning 
has permitted the guarantee of 
quality to within recognized tol- 
erances of sampling and analysis 
with a resultant decrease of com- 


plaints and cost of adjustments. 


(3) That mechanical cleaning has in 
cases made possible greater seam 
extraction and mining efficiency. 

In considering the removal of im- 
purities from the complete range of 
sizes as mined, hand picking, based 
upon visual inspection and mechanical 
cleaning must be considered. The 
proper scope of each as applied to a 
given condition, should obviously be 
determined on the basis of efficiency, 
costs and coordinization. The mere 
fact that hand picking is already in 
use at a given operation, when me- 
chanical cleaning is to be applied, 
should not alter this procedure. 

The cleaning of the sizes larger 
than 6” must for the time being be 
considered as a hand picking job. 


There is not at this time a commer- 
cially proven process available to 
handle this size. 

It is generally advisable to feed the 
coal to be cleaned unsized, because of 
lower cost and to avoid excessive de- 
gradation that would result from 
handling, and the double screening 
necessary when cleaning by sizes. 

In general, it has been the practice 
to limit the top size in mechanical 
cleaning to 4” or 4-1/2’. The de- 
sirable range of mechanical cleaning, 
therefore, would be from 4” or 4-1/2” 
down, including all smaller sizes 
which, if cleaned, will aid to increase 
the net realization of the operation. 

On the basis of direct cleaning cost, 
it may often seem advisable to in- 
clude the 6’x4” with the above sizes 
to be mechanically cleaned. This may 
be entirely feasible with some coals, 
and doubtless a demand for its in- 
clusion for beneficiation with the 
smaller sizes would bring about the 
necessary mechanical development 
in the equipment of the various clean: 
ing processes. 

The 6’x2” sizes of many seams, 
however, have a light gravity lami. 
nated coal, which must be removeé 
to secure a product to pass a rigiC 
visual inspection. This material ir 
the 4’x2” size can be removed by # 
higher gravity separation than re 


‘quired for the 6’x4”. In making the 


necessary separation for the latter 
there would also be removed a 
middling some good coal of the 4’x2 
size. This middling material woul 
be crushed and re-treated to main 
tain recovery, but nevertheless, ther 
would be a monetary loss due to un 
warranted breakdown of the 4’x2 
size. This loss could be avoided by 
hand picking the middlings, but woul 
involve an additional labor cost. Ti 
secure practical results on the Illinol 
No. 6 and similar coals with the 6’x4 
included, would, for economy an 
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ler operating advantages, probably 
cessitate making 1-1/2” the lower 
e limit, and cleaning the Minus 
[| /2” sizes in a separate unit. 


Equivalent cleaning by hand as 
npared to most mechanical meth- 
s for any size below 3”, is imprac- 
al, and the attempt to so clean, 
cept for small tonnages, can de- 
‘itely be considered as uneconom- 
1 if cleaning cost and results alone 
> considered. 

Hand picking in any size results 
a reject, which in cases amounts 
3% of the total tonnage of which 
ym 60 to 65% is good, recoverable 
al. This is either reprocessed by 
nd, and sold, or used on the basis 
a very low value, or disposed of as 
‘use, and in either case represents 


oss chargeable to method of clean- 


r 
3° 


It is good practice to crush these 
‘kings to free the impurities and 
x with the feed to the mechanical 
aning unit. The value of the coal 
salvaged should be credited to the 
eration of mechanical cleaning if 
» costs of the latter are set up 
varately. It would seem, however, 
t comparisons in costs should be 
de on the basis of total prepara- 
n, in which case the salvage value 
m pickings would be taken into ac- 
int automatically. 

{n mechanical cleaning, the prac- 
al problem is to make the desired 
yaration at the predetermined spe- 
ie gravity to be simulated in clean- 
’ as complete as possible. There- 
e, the most efficient cleaning pro- 
‘s is one that will produce cleaned 
l with a minimum of sink (refuse) 
1 refuse with a minimum of float 
ombustible matter). The effici- 
vy of a cleaning process is also in- 
ated by the character of this float 
1 sink in that the best results are 
own by a high ash float in the 
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refuse, and a low ash sink in the 
cleaned coal. 

The desirable cleaning process 
must properly clean all sizes as fed 
to a uniform marketable quality, 
whether that quality be judged by 
ash analysis, or by appearance, and 
in so doing it shall not permit unnec- 
essary losses, or jeopardize the clean- 
ing of other sizes. It must also lend 
itself to a plant operation that will 
be flexible, economical and efficient 
in preparing, handling and loading 
the products. 

In considering the mechanical 
cleaning of the Illinois No. 6 and 
like coals of sizes below 4”, the re- 
moval of the laminated material in 
the 4’x2” and possibly down to 1-1/2” 
will be found very necessary. Ex- 
amination of the various gravity frac- 
tions of these sizes show this ma- 
terial to be of light gravity and it will 
be necessary, in effect, to operate 
at a lower gravity down to 1-1/2” 
or 2” than on the smaller sizes. 

This is readily accomplished with 
a process having a separate primary 
and secondary cleaning, The primary 
is adjusted to give separation equiva- 
lent to the lower gravity necessary 
for removal of the undesirable lami- 
nated material. The heavier gravity 
material removed would pass to the 
secondary where separation would be 
made on the basis of the higher 
gravity suitable for satisfactory 
cleaning of the smaller coal. The 
cleaned product from the secondary 
would be screened to segregate the 
plus 1-1/2” or 2 ” as desired, and 
that material crushed and returned 
for recovery of the good coal it may 
contain. The undersize is not crushed, 
and is mixed with the product of the 
primary cleaning. 

It is not sufficient to depend upon 
the inherent characteristic of a clean- 
ing process that when treating a 
range of sizes produces the effect of 
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separating the larger sizes at a lower 
gravity than the small coals. Such a 
method does not give proper control, 
and furthermore, in order to obtain 
recoveries, rock would have to be 
erushed with the middlings, unless 
hand picking is used. The deliberate 
introduction of unnecessary rock into 
a cleaning system is wrong practice. 


Many coals, and among them the 
No. 6 Illinois seam, have flat, slabby 
impurities, the removal of which pre- 
sents a problem, especially, to a proc- 
ess depending upon a vertical force 
or impulse for classification. When 
the flat side is exposed to such a 
force, there is a tendency to change 
its effective gravity, and the piece 
is raised from the rock bed and goes 
over with the coal. Recirculation of 
a Middlings material reduces the 
probability that heavy, flat pieces will 
remain with the good coal. The in- 
herent characteristic of a process and 
their effect on the removal of such 
objectionable material should be eare- 
fully considered in order that a clean 
product may be assured. 

The shales which form a part of the 
impurities of the Illinois No. 6 seam, 
have a tendency to disintegrate and 
slack in water; therefore, with wet 
cleaning processes, consideration 
should be given, not only as to the 
time these materials remain, but also 
to what action it is subjected, while 
in the system. The character of agita- 
tion has been proven by tests to have 
a definite bearing on the amount of 
degradation within a given time. Un- 
der proper conditions, the amount of 
disintegrated material that enters 
the washing system is not a handicap 
to wet washing. It settles out rap- 
idly, and is easily removed, and ade- 
quate spraying will remove all trace 
of it: from the washed products, 

The coal produced by some mining 
systems, notably stripping, carries a 
considerable amount of very fine fire 


clay. Floatation is the only process 
that will effectively separate the 
coals from such clays, in say Minus 
100 Mesh. Processes treating an 
unsized feed depend on aspiration, 
or washing through a fine mesh 
screen for the removal of this 
material. Either method _ entails 
the loss of practically all of 
the minus 50 Mesh Coal. The 
removal of this fine mesh material 
generally improves the quality of the 
product by giving a better size char. 
acteristic for most uses in addition te 
ash elimination. 


The general results in efficiency ir 
cleaning by wet and dry processes in 
dicate that a more complete separa 
tion can be obtained on all, or any 
size, by the wet process. The coa 
product will show less sink, and th 
refuse less coal loss. 


The main advantage of dry clean 
ing is that it does not add moistur 
to the products as prepared for mar 
ket. This added moisture, however 
need not be detrimental in size 
above 5/16”. Efficient screen de 
watering can be expected to show th 
following surface moistures in sizé 
above 5/16”. 


4”x2” Moisture 2% 
2’x*4” Moisture 2.75% 
%"x5 /16” Moisture 3.75% 


The problem, therefore, applies mor 
especially to the cleaning of Minu 
5/16” coal. Dry cleaning of this siz 
furnishes a dry product, and elimi 
nates the problem of removal and re 
covery of wet sludge from the wash 
ing system. It has on the other hand 
the problem of removing the dus 
from the air discharged from thi 
cleaning system and maintaining sat 
isfactory working conditions in thi 
plant. | 

The dewatering of Minus 5/16 
coal from a wet process can be ae 
complished by several different meth 
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with approximately the following 
Its: 

Dewatering elevator with a re- 
sultant moisture of 20%. 

A dewatering high speed screen 
with wedge wire, or cloth mesh 
having openings of about 50 
Mesh, with a product having 
moisture of 10 to 16%. 

A dewatering elevator in combi- 
nation with a centrifugal dryer 
giving expected moisture in 
product of from 5 to 7%. 

A dewatering elevator, or screen 
in combination with heat drying. 
The moisture in the product 
would be under control down to 
a low practical limit of 3%. 
choice between two cleaning sys- 
; is a subject for very careful 
y and should be based on: 

The character of the expected 
products from the two systems. 
The present and possible future 
requirements as to physical char- 
acter of marketable coal. 
The comparative costs of clean- 
ing. 

would seem in general that when 
coal to be cleaned is plus 5/16”, 
wet system should be used. A 
al and economical solution, when 
20al down to zero or 50 Mesh is 
> cleaned also, might be the wet 
*m down to 5/16” in combination 
a dry process for the sizes below 
Be, 

ile amount of makeup water re- 
2d for a wet process is often con- 
ed a problem for operations in 
in localities. It would seem that 
difficulty is exaggerated by the 
zht of the streams of water that 
to be discharged from the wash- 
Nants of years ago. Plants hav- 
‘eed with surface moisture about 
xpected in Illinois Shaft Coals 
»perating with makeup water re- 
‘ments of from 14 to 15 gallons 
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per ton of 4”x0 product. A wet coal 
feed would reduce this by the amount 
of water brought in by the feed coal 
as surface moisture. 

The value of the reject is a con- 
siderable item, and it is general prac- 
tice in determining cleaning costs to 
charge this loss on the basis of mine 
costs. Proper consideration for the 
coveries will often result in savings 
as demonstrated by certain plants 
where the recoveries are considerably 
higher than indicated in one instance 
by an actual refuse ash of 70%, as 
compared with a theoretical of 66%. 
This is accomplished by freeing of 
coal from high ash impurities by 
crushing, and system of handling pe- 
culiar to the process. 

A feed to a cleaning system that 
presumably has the fines removed, 
will still contain an appreciable quan- 
tity of under-size material due to 
normal inefficiencies of screening and 
degradation. Such of this material 
as is not recovered after cleaning, 
either due to inadequate auxiliary 
equipment, or to an inherent charac- 
teristic of a cleaning process that 
makes its recovery impossible, must 
be charged as a loss against cleaning. 

Mention is made here of some of 


the features to consider when clean- 


ing the No. 6 Illinois seam, but 
every coal has its own _ pecu- 
liarities and problems in _ this 
respect. The desirable cleaning 


process is the one that lends itself 
by reason of its inherent character- 
istics to the best solution of these 
problems. 

The cost of operation for the various 
processes is subject to calculation, or 
based upon such information from go- 
ing plants. Costs should include, 
maintenance, labor, power, supplies 
and cost of reject. 

The supply item for a wet process 
includes water, and the amount of 
water in circulation has a very con- 
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siderable bearing on economy of op- 
eration. It naturally affects pump- 
ing costs, but perhaps more seriously 
the items of capital investment and 
operating costs for sludge handling. 
The commercial success of any 
cleaning system is still greatly de- 
pendent upon the over-all design of 


the plant. Only the proper sizing and 
loading of a cleaned product, and pos: 
sibly drying of the minus 5/16” coal 
if cleaned wet, can assure a fuel 
which will, for a given coal, furnist 
in a satisfactory manner the cheap: 
est over-all heat or power unit, whict 
is the fuel the consumer will use. 


CLEANING COAL BY THE AIR-FLOW 


By R. G. LAWRY 
Roberts and Schaefer Co. 


Recently there has been a renewal 
of interest in cleaning coal by air. It 
has been brought about by problems 
which arise in washing, especially as 
applied to fine coal. One of the new 
developments in air cleaning is called 
the Stump Air-Flow. It is really an 
air jig. 

The Stump process of air clean- 
ing is comparatively new, the first 
experimental work having been start- 
ed about a yearand a half ago. Most 
of the testing work was done at the 
Bakerton Mine of the Barnes Coal 
Company. A brief description of the 
operating plant which resulted from 
this development work wiil be given 
later. It will be interesting, first, to 
cvamine the construction and opera- 
tion of the Air-Flow unit. 


This is a sketch of the machine 
with a normal coal bed. The Air- 
Flow consists of an air tight box with 
a pervious deck offering resistance to 
the passage of air. The air enters at 
the back under the deck from a blow- 
ing fan. The raw coal flows on the 
deck which is placed on a slight slope. 
The air pressure is. adjusted so that 
it will lift the coal and form a fluid 
boiling mass. This action causes a 
stratification of the particles in the 
bed according to their specific gray- 
ity. The bed flows down the slope 
due to the air pressure lifting the 


coal, eliminating the friction. If 
front the top layer or clean coal flows 
off on a gravity chute. The lowe 
and heavier layer of material to b 
rejected also flows off to a pocke 
with a hinged gate at the bottom. 


The rejection of refuse is not a 
all in proportion to the thickness 0. 
the bed in the deck. This materia 
moves much slower than the coal du 
to the friction and weight of the coa 
To fix the position of the cutoff chut 
for the coal where it will separate th 
clean coal from the reject, makes | 
necessary to maintain the depth o 
the refuse bed. This is controlled b 
the refuse gate. 


The flow of air through the mé 
chine is not constant but is intel 
rupted by a revolving pulsator whic 
cuts off the air twice for every revé 
lution of the valve. This air pulsé 
tion accomplishes two things, first | 
raises the bed and allows the heav 
particles to settle and second, it pe 
mits the automatic operation of tk 
refuse gate by the dashpot. Th 
dashpot consists of a tank of wat 
or non freezing liquid by the side ¢ 
the machine. There is an air pipe © 
tending up the center of the tam 
with the bottom connected to the a 
pressure chamber. Over the top | 
the pipe and in the water is an i 
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‘ted “can” suspended rigidly by a 

1 from a walking beam. 

The air pressure lowers the water 
the inside, and raises the water 
the outside, and also raises the 

per part of the dashpot until there 

a balance with the refuse gate 
ich is hung from a rod on the other 

d of the walking beam. Adjust- 

nts are made of the rod lengths 

d also by means of sliding weights 
the beam. These adjustments per- 

t the correct opening of the refuse 

te to control the flow of this ma- 

‘ial. The air pressure alone fixes 

» position of the gate but the pump- 

- action due to the pulsator pre- 

nts blocking at the gate. 

The automatic control is produced 
follows: if the refuse bed thickens 

e to a slug of high ash feed, the 

2ssure is increased due to increased 

- resistance. The higher pressure 

ses the dashpot and lowers the re- 

se gate, permitting an increased re- 
tion until the bed is reduced to 
rmal again. Likewise, if there is 
sudden decrease of heavy material 
the feed, the dashpot will lower 

d the refuse gate will close until 

» bed is built up again. 

All of the Air-Flows now in opera- 

n are three product machines, mak- 
- a middling product between the 
an coal and refuse. A cutoff chute 
placed between the coal chute and 
: deck which leads the middlings 
a pocket similar to that for the 

ect. There is also a gate to con- 

1 the flow which is operated from 
: beam in the same manner as the 
‘use. In plant design the middle 
»duct can be retreated in case it 
a mixture of coal and refuse, or 

en treating coals that produce a 
e bone or high ash coal, the prod- 
> can be retained for special uses. 
r some coals where only a low re- 
tion is possible, it is policy to re- 

at both refuse and wmiddlings 
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together. I have here cuts and de- 
scription of the Air-Flow used at the 
Barnes plant and elsewhere, also the 
latest Air-Flow box. A recent addi- 
tion is a reciprocating feeder for the 
coal, and wire glass sides that enable 
the operator to see what is taking 
place at all times and to make rapid 
adjustments to take care of abnor- 
mal conditions. In this unit the slope 
of the pack is adjustable and it is 
self contained with the pressure 
chamber so air leaks are eliminated. 

The Air-Flow is designed for clean- 
ing sized coal, the usual size range 
being about one to three. In treat- 
ing screenings the smallest size is 
about 1/4’x0. Of course this size is 
fixed by practical consideration as 
screening coal smaller than 1/4” or 
3/16” is more expensive than is war- 
ranted. Very good ash reduction can 
be accomplished on the above size. 

Combined ash reduction and de- 
dusting is easily done on the Air- 
Flow. In our test plant experiments 
in cleaning, there has usually been 
more suction applied than was nec- 
essary. Enough work has been done 
to show that a very efficient removal 
of dust below 48 mesh can be accom- 
plished, and that the air can be con- 
trolled to remove only finer sizes or 
more coarse material. 

I have a drawing showing the Air- 
Flow cleaner built for the Barnes 
Coal Company at Bakerton, Pennsyl- 
vania. The coal at this mine is the 
lower Kittanning, commonly called 
Miller B. The plant handles 360 tons 
per hour of 3’x0 raw feed. 

A flight conveyor brings the coal 
to the plant and the clean coal is re- 
turned to the tipple in another simi. 
lar conveyor. From the 150 ton 
surge bin the coal is fed to six Ro- 
Sieve screens, making the sizes 3x%4”, 
%”’xM%4", and 4”x0. Each is cleaned 
as follows: The first size in three 
18” Air-Flows; the second size in 
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three 18” units, and the last size in 
six 24” units. The middlings, and if 
desired the refuse, from the 12 pri- 
mary units is retreated in five units 
on the floor below. The clean coal 
from all the cleaning boxes goes di- 
rect to the conveyor returning to the 
tipple. The final refuse is all de- 
livered to a refuse bin for delivery to 
the gob pile. 

The air supply for several Air- 
Flows is drawn from a plenum cham- 
ber served by a fan. At this plant 
there is one chamber and fan for the 
two largest sizes of coal; one for the 
smallest size, and one for all the re- 
cleaning units. A better technical ar- 
rangement would be one plenum 
chamber and fan for each size of coal. 

The static pressure varies from 
three ounces per sq. in. for the 2” 
coal to five ounces or less for the %4” 
size. The air volume will vary from 
5,000 cu. ft. per min. per 12” width 
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of the deck for the 2” coal to 1,500 
cu. ft. per min. for the %4” size. The 
air volume is about 250 cu. ft. pen 
min. per ton average for the above 
range of sizes. At the Barnes plant 
the dust is collected in two conica 
collectors. The air volume for thi 
purpose is slightly more than fo1 
cleaning but at a pressure of only 
about 1% oz. 


Coal cleaning for commercial use: 


usually aims at a definite point o: 


ash reduction with as small a bank 
loss as possible rather than the maxi 
mum possible ash reduction at th 
sacrifice of recovery. The Air-Flov 
process is essentially one of retreat 
ment as by this means during the pri 
mary treatment the bulk of the lov 
ash coal can be disposed of so tha 


_the retreating units can deal wit 


a feed of high ash material. Thi 


method gives the best results. 


COAL CLEANING METHODS IN ILLINOIS 
By J. W. WILSON 
McNally Pittsburg Mfg. Corp. 


Presented by Mr 


We want to express our apprecia- 
tion to the Institute for the courteous 
request of is Program Committee, 
through the Institute’s secretary, Mr. 
Schonthal, for the presentation of 
some views on coal cleaning in our 
State of Illinois. We are also out- 
lining some equipment, admirably 
fitted for the economical and satis- 
factory preparation of coal. 

In view of the limited time avail- 
able, a detailed description of coal 
cleaning practice is hardly possible, 
but we believe that generally speak- 
ing, coal cleaning in Illinois largely 
centers around a wet washer system. 
Because of. lack of time, the many 
and varied reasons for much of the 
present disturbance of the Illinois 


‘reasons than we. 


. C. W. Waterman. 


small, raw coal market will have to b 
passed over and assumed, as you mé 
are perhaps more familiar with thos 
However, by wa 
of pointing to a few major factor 
we may recognize more fully wh 
the cleaning of our coal is essentié 
to the industry’s complete recover 
in this State. First, reducing pric 
competition by increasing quality 
second, reducing the ultimate cost t 
the consumer by lower freight cos 
per ton and a greater efficiency pe 
pound of coal burned. 
When we look back to the grow 
of the coal industry in Illinois a 
, 4 
to the high place it once cecum 
preparation, we can trace that pr 
tige directly to the enterprise of q 
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ators of the period prior to the 
ld War. Up to that time, the 
best in preparation was the only 
ideration. Naturally, a consider- 
part of the preparation of small 
was done by coal washing. The 
had not been practiced to the 
t it has at present, but a renew- 
of intent to get back to basic 
dards of preparation has brought 
turn to more serious considera- 
of such facilities. I am sure 
if finances were available no 
yt the entire state would be full 
10dern mechanical coal cleaning 
pment and the small coal shipped, 
, would bring back the high 
dard of quality together with the 
<et, since lost to other field coals. 
ne decreasing demand for the 
2y sized coal and the increasing 
<et for small coal will make pos- 
-a wider distribution for a good, 
-prepared small coal. 
.the 10 year period from 1907 to 
|, the tonnage washed in Illinois 
ually increased from about 2% 
on tons (out of about 51,000,000 
produced) in 1907, to about 4% 
on tons of washed coal in 1917 
. of about a total production of 
00,000 tons), If 60% of this prod- 
is considered as 38” screenings 
, of the 50,000,000 tons of 3” 
snings, almost 10% was washed. 
ie market at that time justified a 
1ed product, obviously the pres- 
2fficiency of fuel burning equip- 
t makes it more essential than 
to prepare the present pro- 
ion. 
ith the ever increasing mechan- 
loading devices being used in the 
*rground mines, it is absolutely 
itial to clean such loaded coal. 
same general rule applies to all 
ped coal. 
iis paper will discuss briefly only 
type of wet cleaning, the Baum 
This jig originated in Germany 
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in 1900. Later in 1908, the system 
was introduced in Great Britain and 
today has obtained great preference 
in the British Isles. There are sev- 
eral manufacturers building Baum 
type units in England, but to date, 
only two types of this system are in 
use in our country, the Simon-Carves 
and the Norton Automatic. While 
the different types of Baum jigs vary 
considerably in some features, the 
underlying principle of separating is 
the same in all makes. 

In this type of jig, pulsation of the 
washing bed is effected by air pres- 
sure. By arrangement of air inlet 
and exhaust valves, air pressure is ad- 
mitted to the off-side water column 
thus forcing upward current through 
the washing bed and-en the exhaust 
cycle of the air, the washing bed is 
allowed to slowly settle. Thus strati- 
fication is taking place on both the 
upward and downward stroke of the 
pulsation, If the downward stroke 
is too violent (caused by “back suc- 
tion”), the stratification process is 
much hindered and if the back suc- 
tion is extremely violent, stratifica- 
tion on the downward stroke may be 
rendered nil and the wash box be- 
comes in effect, an intermittent up- 
ward current classifier. There are 
some authorities who maintain that 
with the back suction properly con- 
trolled, more effective stratification 
is obtained on the down stroke than 
on the up stroke of the pulsation. 
In the light of these opinions, it is 
fair to presume that with a properly 
controlled back suction, the stratifi- 
cation on the down impulse may be 
made as effective as on the upward 
movement, thus making for maxi- 
mum efficiency. 

The principal advantages of the 
Baum type over the usual mechan- 
ical plunger type jig lies first, in the 
perfect and easily adjustable control 
of the pulsation and limitation of 
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back suction to the point of most 
efficient operation. Second, the lar- 
ger capacity per unit, it being pos- 
sible to handle as high as 150 tons 
per hour or more in a single unit, 
and the multi-stage washing action 
made possible by the several washing 
compartments incorporated in each 
unit. In the standard two refuse dis- 
charge Baum jigs, we accomplish the 
same result as would be obtained by 
using two separate units, one oper- 
ating to remove the very heavy or 
pure refuse, and the other operating 
at a lower gravity separation for re- 
moving the lighter refuse or mid- 
dling's. 


In many coals there appears in the 
nut or egg size (5” to 1”) what are 
termed middlings. These individual 
pieces are made up partly of coal and 
partly of bone or other heavy refuse, 
With the Baum type washer, recovery 
of the coal from these middlings is 
made possible by the two gravity sep- 
aration in the unit. As stated previ- 
ously, it is possible to draw off the 
pure refuse through the primary ref- 
use gate and elevator and the middl- 


THE DE-DUSTING OF COAL 


By E. M, MYERS 


Dorman, Long & Co., Ltd., 
Bowburn, England 


Presented by J. D. S. Drinkwater of Link Belt Co., Chicago 


It has been known for a consider- 
able time that in the mechanical 
cleaning of coal either by dry or wet 
processes, particles below 1/50th inch 
pass through the plant without be- 
ing appreciably cleaned, and there- 
fore constitute a handicap to the ef- 
fective cleaning of the remainder. 
For this reason the removal of the 
“fines”, or “de-dusting” as it has 
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ings through secondary refuse gat 
and elevator. The middlings delivere 
from the secondary refuse elevato 
may be crushed down to about 1 
thus freeing much of the coal fror 
the refuse and returned to the was 
unit for retreatment and recovery 0 
the cleaned coal. In some cases, | 
may be desired to load a low grad 
high ash coal, in which case the mic 
dlings product may be loaded wv 
without retreatment. 

In first cost, for a given tonnage 
Baum type units are generally somé 
what higher than the average we 
process. However, when their highé 
capacities are taken into consideré 
tion, thus reducing necessary built 
ing structure, and with their e3 
tremely low maintenance cost, in th 
long run, they will wash coal at_ 
less cost per ton than the averag 
competitive wet system. After a 
the important thing is the considers 
tion of the amount of coal lost wit 
the rejects and the amount of refu 
left in the cleaned coal. The effic 
ency of the Baum unit in this respe 
clearly justifies its slightly highe 
cost. 


become known, is now considered | 
an essential feature of modern ¢ 
cleaning plants, and indeed dedu 
ing apparatus has been fitted i 
existing plants with very benefic 
results. 

The first attempts at de-dusti 
were made by using various types 
screens, but even with the driest 
coal, such methods were only partia 
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ssful, for if the dust contained 
a small amount of free mois- 
viz: 2% or 3%, the screen aper- 
rapidly became choked, thus 
isly affecting the screening ef- 
ey, while with very damp coals, 
nethod became quite impractic- 


alternative to screening out the 
fine dust was to treat the coal 
larger apertures of 1/8th inch 
sre, which would not become so 
- choked, but this resulted in a 
derable bulk of uncleaned coal 
- recovered which could not be 
xed with the cleaned product, or 
readily disposed of as a separate 
ict. Furthermore, this fraction 
ie coal also contained quite a 
amount of material that could 
been cleaned in the plant. 


was obvious that the foregoing 
ods could not prevail, and that 
deal procedure would be to re- 
only that portion of the coal 
could not be cleaned, i.e., par- 
below 1/50th inch. Accord- 
pneumatic methods of dust 
ction were introduced, and these 
solved the difficulties previously 
with, so that de-dusting by air 
ation is now a normal procedure 
dern coal cleaning practice. 


e removal of dust before clean- 
oal by wet processes has an im- 
nt effect on reducing the quan- 
f “slimes’’ produced in the wash- 
vater, and further, considerably 
ices the ability of the washed 
0 drain rapidly. In dry cleaning 
‘sses, preliminary de-dusting in- 
es the efficiency of stratifica- 
f shale and coal, and as the dust 
*s contains a higher percentage 
visture than the larger particles, 
‘emoval of this fraction elimi- 

one of the chief difficulties 
with. 


previously stated, fine particles 
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below 1/50th inch (some observers 
place this limit at 1/25th inch) are 
not washed out but merely wetted, 
and this is a cause of a large propor- 
tion of trouble and loss, more espec- 
ially when the shale, or adventitious 
dirt, associated with the coal is of 
such a nature that it easily amalga- 
mates with the water, In the ab- 
sence of de-dusting appliances there 
is a progressive accumulation of fine 
particles (coal and dirt) in the water, 
necessitating a quantity of “slurry” 
being generally run to waste, or al- 
ternatively, evacuated each week-end. 
As the quantity of solids in suspen- 
sion in the water increases, it be 
comes difficult to effect proper sep- 
aration of coal and dirt, while the 
moisture content of the “smalls’’ in- 
creases due to the greater difficulty 
of dewatering. In addition, the 
washed products have a “slimy” ap- 
pearance—unless large volumes of 
spray water are used—and this mili- 
tates against sales. 

By removing the slurry forming 
material in a dry condition, and only 
washing de-dusted coal, the fore- 
going difficulties are practically elim- 
inated. 

These facts are well illustrated by 
two plants under the author’s control, 
both of which are dealing with simi- 
lar coals. The washeries are of the 
“BAUM” type erected by Simon- 
Carves, Ltd., one being of 200 tons 
per hour capacity, while the other is 
of 125 tons per hour capacity, The 
former plant is four years old and 
has no de-dusting apparatus, while 
the latter was started in September 
1932 and has a Simon-Carves de- 
dusting plant incorporated. As a 
result of the experience gained with 
de-dusting at the latter plant, and 
the economies derived in the washery, 
arrangements are being made forth- 
with to equip the former plant with 
similar de-dusting apparatus, and this 
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applies also to a third washery of 160 
tons per hour capacity. It should 
also be pointed out that the coke 
made from the washed de-dusted coal 
is superior to the coke made from the 
other coal, and this has also been a 


(200 tons) (125 tons) 
Per cent Per cent 
Ash content of material from slurry shakers............ 16.0 TA 
Ash content of “smalls” before addition of slur- 
CY HAT QUSt sees ee eee es eee ee es ee 55 4.5 
Ash content of “smalls’ after addition of slurry 
SUTLGU CLUS bi an eee a a ee Se oe 6.5 5,5 
Moistune=contenti we. a eere seam eae ee een AO 6.5 
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The figures are an average taken 
from daily samples over long periods 
and prove conclusively the bene- 
ficial effect of de-dusting. A further 
point that should be stressed is that 
coal which has been de-dusted before 
washing presents no difficulties in 
discharging from wagons, whereas in 
all other cases the coal is very prone 
to be sticky and requires more labor 
for discharging. This, of course, 
refers to the washed “smalls” below 
1/2 inch. 

The dust recovered by air separa- 
tion is invariably lower in ash con- 
tent than the.same size of dust in 
the raw coal, or even the same size 
obtained by screening. This is due 
to a distinct density separation 
brought about by the air stream and 
this separation is very considerable 
in the case of raw dust with a high 
ash content, 

De-dusting enhances the washery 
efficiency and enables uniform re- 
sults to be obtained, so that the wash- 
ing water can be used indefinitely, 
practically in a closed circuit because 
no thickening takes place. 

Another important advantage of 
de-dusting is that the volume of ef- 
fluent that it is necessary to dis- 
charge to maintain good washing re- 
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ures previously quoted. 


contributory factor in arriving at the 
decision to install de-dusters, The 
figures quoted below are for the 
product below half-inch (round 
holes) all of which is used for coke 
production. 


Tons per hour 


- 


likewise reduced. 


Finally, the production of “slurry 
and the difficulties associated with 
its handling and disposal are largely 
eliminated, while the small quantity 
that is produced is bright in appear 
ance, low in ash, and much easier t 
dewater than is the case on plant 
where no de-dusting is practiced, 4 
a result, the “slurry” can always Dé 
re-added to the “smalls’’ without de 
triment, as may be seen from the fig 


Desirable Features in the Design ant 
Operation of a Pneumatic De-Dustini 
Plant. 


The first essential of any de-dus 
ing plant is that it should be capabl 
of removing the maximum percentag 
of dust below any desired size fro 
damp coal in which the “fines” co! 
tain from 6% to 8% free moistur 
and at the same time remove a mi 
mum of oversize particles, The du 
should be blown away from the 4 
gaps, or louvres,-so as to prevé 
clogging them, and also avoid 4 
dust from falling through them 
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1 up in the dusting. In this way 
saturated coal can be passed 
the apparatus without the neces- 
of by-passing, and without ren- 
ig the plant inoperative due to 
cages, 
1e raw coal should be very gently 
ed through the air separator to 
1 breakage and prevent the for- 
on of more dust, and during this 
ave the coal should be loosely re- 
»d to permit of thorough scrub- 
by the air, without excessive 
sure drop so as to ensure a high 
iency of extraction. Where pos- 
, the air circuit should be a 
id one and so designed as to give 
eat and compact arrangement 
out unnecessary bends in the 
ing which would give rise to de- 
ion of dust and excessive wear 
to the abrasive action of the dust, 
irther advantage of a closed cir- 
is immunity from dust nuisance 
out the provision of bag filters, 
ugh it is recognized that when 
ing with damp coal it would be 
ntageous to pass a certain vol- 
of the air to the atmosphere and 
it fresh air to the circuit to pre- 
the deposition of moisture in 
lucting. It is important that the 
mn of the plant should permit of 
control and enable immediate 
ition in the size of dust recov- 
It should occupy a minimum 
oor space and head room to en- 
it to be fitted into existing wash- 
without the necessity of re-ele- 
ig the de-dusted coal, 
is also important that the system 
tance of the apparatus, includ- 
the cyclone separator, ducting, 
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etc., should be kept as low as possible 
so that a minimum of power is ab- 
sorbed by the fan which should be 
placed on the outlet side of the dust 
separator to avoid excessive wear 
which would otherwise occur if it 
were handling heavily dust laden air. 


Finally the ducting and apparatus 
generally should be of rugged con- 
struction, the cyclone’ separator 
should be capable of giving a high 
efficiency, and the plant should be 
moderately priced. 

There are many practical difficul- 
ties in the successful handling of coal 
dust, and it is important that a thor- 
ough examination of the dust likely 
to be produced should be made before 
finally deciding on the use to which 
it should be ultimately put. 

In some instances the dust can be 
re-mixed wholly or partly with the 
washed “smalls’’ provided the result- 
ant mixture is within the required 
ash limits. If the dust has a high ash- 
content it can be mixed with the 
small amount of “slurry” and burnt 
on Lancashire boilers. Alternatively, 
it can be used as, pulverized fuel for 
it possesses the advantage of being 
practically free from pyrites or other 
hard material, so that the wear and 
tear on the pulverizers is greatly re- 
duced, - 

In the case of washed “‘smalls’’ us2d 
for coking, the addition of dust con- 
siderably lowers the moisture of the 
mixture, and, furthermore, provides 
the very valuable fusain fraction 
which considerably improves the re- 
sultant coke. 

The description of the plant is as 
follows: 


RAGE ANALYSIS OF DUST REMOVED BY THE PNEUMATIC 
ANT AT THE WASHERY PREVIOUSLY MENTIONED. 


(Capacity—125 Tons per hour) Per cent 
UTNE ao 2 RE co li Se Sal Ae PIS OP ree Ae 5 ee 4.7 
oie AAS estes». PERE Rae oe ae aie Bo Stae eect a eee hae OSE) 
aur 1.6 7 Dry basis 
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SCREEN TEST: 


HAVEN VC wl Ole ete VI meee eee eee eee 
LOmboce Oude bse see eee 

DOr tows On lee VE Mss ee 

AOR HOGG Olle nV isu Vice: sees reece 

GOttons One Mirae eee ees 

Owe O ONL yell Mise eee eee 

TWO toy POM) Wy IN WW cee te 
OVO Ware, Olen lV Lee iceman 


EXAMPLE OF DE-DUSTING: 


Raw Coal 

Per cent 
(1) Below 50 I. M,M. 3.8 
(2) Below 50 I.M.M. 4.5 


12 IR OMG 18, 19,90) HME (Gas 
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De-Dusted Coal 
Per cent 
0.4 
0.9 


Dust Removed 
Per cent 
90. 

80. 


Example of Variable Size of Dust Obtained By Adjustment: 


GRADING: 

Above 1m/m 
LE m/m to 1/2) mms 
1 1/2 m/m to1/4 m/m.... 
1/4 m/m to 0...........----+00- 


EXAMPLE SHOWING ABILITY 


EFFICIENCY OF SEPARATION: 
Dust below 30 
mesh in raw 
coal 


3.36 tons 


H. A. Treadwell: I wish to thank 
all you gentlemen who have prepared 
all these fine papers on coal cleaning. 

In the State of Illinois, we have 
in past years gone into the prepara- 
tion of coal. A number of years ago 
there were quite a few wet washers. 
In recent years we have gone to 
hand cleaning of coal. However, in 
the last few years we have run into 
some serious competition. There- 


' below 30 mesh 


Fine Dust Coarse Dust 
Per cent Per cent 
118) 4 
18.4 
9.5 2oe5 
90.5 44,7 


TO HANDLE DAMP COAL: 
Free Moisture. 
in aspirated 
dust 
Per cent 


Size of Dust 


8.5 


Thru 1/16 inch 
8.5 


70% thru 1/50 inch 


Recovered dust Efficiency of 


Extractor 


87.5 per cent 

: 
fore I feel that this mechanical clea 
ing is of vital importance to the II 
nois coal industry. 


2.94 tons 


During hand loading we all kn 
there was very little cleaning unde 
ground for coal under 8 inches. OQ) 
analysis and watching has proved 
us that mechanical loading has 


made our small sizes of coal a 
cleaner, 
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KINK BOX 


H. Taylor, Jr.: We have had 
a good response on our re- 
s for papers for the “Kink Box’. 
| read each paper, and the dis- 


cussion, if any, on that particular 
subject will be held before going 
on to the next paper. 


, USE OF DYNAMIC BRAKING FOR EMERGENCY 
STOPPING OF HOIST AFTER FAILURE 
OF FRICTION BRAKE 


By DAVID W. JONES 
Valier Coal Company 
Valier, Ill. 


riction brake is in general use 
owing down or stopping the 
x drum of a Mine Hoist, by con- 
» the energy of the descend- 
vad into heat. The wooden 
of the brake resist the motion 
drum with a force due to slid- 
ction. The coefficient of fric- 
vhich is a unit of resistance, 
ses as the speed is increased. 
er words, for the same brake 
re applied, the coefficient of 
shoe resistance at 60 miles per 
; only one-half the coefficient 
ke shoe resistance at 20 miles 
ur. If a hoist is moving at a 
ite of speed and the brake is 
plied a sufficient length of 
advance, it can not be stopped 

it reaches the landing, al- 
there would be no difficulty 
yping through the same dis- 
when traveled at a slower 


usual Electrical Hoist with an 
‘ated brake requires power to 
_ the setting of the brake by 
ce of gravity, An emergency 
valve is operated by a sole- 
onnected across the circuit 
-and in case of a power fail- 
to the opening of the circuit 
the solenoid becomes inoper- 
nd the oil valve closes by 


gravity. This causes the brake to set 
immediately. But suppose for some 
unexplained reason the friction brake 
does not hold, due to lack of pressure, 
burnt wooden friction blocks or slip- 
page due to unintended lubrication 
of some sort,—how can the hoist be 
stopped? 

The Engineer can open the circuit 
breaker and thus operate the emer- 
gency control for the brake, but it 
would not be any more effective than 
the hand controlled brake -against a 
fast moving brake drum having a 
very low coefficient of friction. 

Dynamic Braking is the solution, 
If a properly designed resistance is 
automatically connected across the 
terminals of a Direct Current Motor 
when the emergency control is made 
effective by the opening of the cir- 
cuit breaker, the energy of the re- 
volving drum will generate electrical 
power by converting the motor into 
a generator, and this power will be 
absorbed by the resistance across the 
motor terminals. The energy of the 
revolving drum will be dissipated as 
heat from the electrical current in 
the resistance. This external elec- 
trical resistance must provide a 
greater load than the revolving motor 
can carry without slowing it down to 
a very slow speed. 


48 POR, OnGaE ETD alENaGss 


Slowing down the speed of an elec- 
trical motor by the electrical force 
it generates is called Dynamic Brak- 
ing, This form of control does not 
injure the motor in any way and is a 


OPS THE 


The heat dissipated is in a resistane 
external to the motor and if the re 
sistance is freely ventilated a ver 
large amount of energy can be ab 
sorbed in a comparatively short tim 


positive means of retarding speed. 


ADJUSTABLE CLEVIS FOR QUICK TAKE-UP @ 
ON NEW ROPES 


: 

By JOHN STAMPER , 

Top Foreman, Mine 58, Peabody Coal Co. 
Taylorville, Ill. 


This device is made up like a_ vice lets you take up the rope thre 
pair of fish plates for track joints times, 5” each time, before the clamy 
only they are much heavier and are have to be disturbed and it work 
longer. very well where step up drums al 

These plates are made of two used because 5” is about the amour 
pieces of 1%4”x6” plates 29” long, of take up needed to keep the rope 
preferably of Norway iron. This de- in balance. 


SAFETY.IN SHARPENING AND DELIVERY 
OF DRILL BITS 


By LEE HASKINS 
Superintendent, Mine No. 1, Bell & Zoller Coal & Mining Co., 
Zeigler, Ill. 


Mine No. 1 of the Bell & Zoller 
Coal. & Mining Co., Zeigler, Illinois, 
is 100% mechanical loading mine, 
ing twenty-four sets of loading crews 
crews which requires twenty-four sets 
of drillers. Also the coal is shot with 
Cardox 100%, The Cardox shells 
being 2-1/2” in diameter requires a 
drill bit of 3” in diameter. After try- 
ing out about all the different makes 
of drill bits on the market, we de- 
cided to standardize on the Coal- 
Master Drill Bit which is a four- 
prong bit of heat treated steel and is 
of very hard material and cannot be 


filed with a common file, therefo1 
has to be sharpened on an emél 
stone. We first sharpened these bi 
on top in the blacksmith shop and d 
livered them on the night shift. 

We are now doing this work dow 
below, Having five motor generat 
set stations located in the five diffe 
ent sections of the mine, we | 
stalled a small electric emery sto 
grinder in each station and the mé 
in charge of the station does tl 
grinding of the bits as he has plen 
of spare time to do this work. 

When the bits are sharpened thé 
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2 put on the main line motors and 
cen to the main parting and there 
-ked up by the gathering motor and 
<en to the driller at the face. These 
S are strung on a wire and a brass 
eck with the number of the loading 
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unit put on them so that there can 
be no mistake made in delivery. 

With this system we have done 
away with a bit sharpener in the shop 
on top and the work is being carried 
on very satisfactorily. 


REINFORCING ELECTRIC DRILL POSTS 


By FRED BURNETT 
Superintendent, Peabody Coal Co., Mine 18, 
West Frankfort, Illinois 


Practically all mechanically 
uipped mines are using electric 
ills and are experiencing some 
yuble with the drill posts, either 
nding or breaking, The question 
ises as to whether or not a larger 
d heavier drill post should be 
ed instead of the smaller and 
thter ones now in use. 


Most of these mines have installed 
d standardized on a certain number 
type of electric drill and to change 
a different number or a larger and 
avier drill post would cost ad- 
‘ional expenditure of money. Of 
use, they could buy a number of 
‘ra drill posts of the type they are 
ng, but this would entail extra 
ense. 


) 


A very simple method can be used 
in repairing and reinforcing the drill 
post, at practically no cost, which 
would effect a great saving to the 
mine costs, both in money and labor, 
When a drill post is sent out to be 
repaired, whether it is bent or broken, 
have the man who is going to do the 
repairing get the inside measure- 
ments of the hollow drill post and 
saw a piece of wood, preferably white 
oak, to these dimensions. After the 
drill post has been repaired, either 
by welding or straightening, place the 
drill post in the fire and let it get 
fairly hot, remove and immediately 
drive the wood into the hollow post. 
The drill post has been reinforced 
by a wooden filler, making it a good 
solid post, slightly heavier. 


STELLITING MACHINE BITS 


By THOMAS GARWOOD 
Orient No. 2 Mine, C. W. & F. Coal Co. 
West Frankfort, Illinois 


“ou might remember our method 
holding the bits for cutting ma- 
nes while the stellite is being ap- 
od. 

nstead of the bits being placed 
an angle and the operator having 
nove his position and thus lose his 


technique, we have constructed a re- 
volving table on which the bits are 
arranged around the edge and which 
can be rotated, bringing the bits suc- 
cessively into position for the appli- 
cation of the stellite. 
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SAND DRYING ) 


By CHAS. BOYETT, 
Peabody Coal Co., Mine No. 47 
Harco, Illinois 


We originally hauled the sand for 
the electric locomotives into the sand 
drier in a wheel barrow. The de- 
mand for dry sand inereased until 
one man with two stoves working 8 
hours could not dry enough sand. He 
had to wheel it from the pile to the 
sand house and run it through the 
stoves and then send it to the bottom 
through a drill hole. When I caught 
our sand supply low, I built a track 
out of 20 lb. rails using steel ties 
over the top of the stove and out on 
the ground where the sand would be 
unloaded on top of it, with an easy 
grade up to the top of the stoves. 


TRACK SIGNALS PREVENT DELAYS 


By W. C. CRAGGS 
Superintendent Peabody Coal Co. Mine 43 
Harrisburg, III. 


On haulage road at Mine No. 43, 
Peabody Coal Co., there are four 
haulage motors running over the 
same road. This road is exception- 
ally busy at all times and as the main 
road leads directly to the shaft, traf- 
fic on it is important. 


The signal is a winking light, The 
lamp was already in place on entry 
where formerly it was used for illu- 
mination and it was only necessary to 
devise a means of winking when a trip 
was approaching the bottom or part- 
ing, The device designed for the 
purpose consists of a piece of strap 
iron spiked to a tie in the road bed. 


OF HOE 


Then I built a small hopper out of 
light sheet iron with a side dump 
that would hold as much as six ordi- 
nary wheelbarrows and to this I at- 
tached 4 old Ford Model T front 
wheels, using the rims for flanges to 
hold it on the track. The man can 
get his sand in the stoves so much 
faster and easier with the car than he 
could with the barrows, the stoves 
can be kept full getting the benefit of 
all the heating surface. More time can 
be spent keeping the stoves hot and 
keeping the drier sand out from un- 
der them. We use 15 tons of sand 
each work day, 


a piece of brass strap is fastened to 
the iron in such a manner as to b 
pressed down against another piece 
of brass attached to a block of woo 
nailed to the next tie. 

One can readily see the action 0 
this device when a trip of cars pas 
over the rails at this point, Th 
flange of the car wheels closes th 
circuit of the lamp as they pass ove 


the device. During the interva 
when a wheel is not running ove 
the switch, the contact is ope 


This making and breaking device i 
the circuit of the Lamp causes t 
light to wink and thus gives a signa 
out at the junction to the main roa 
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SAFETY SIGNALS TO PREVENT COLLISIONS 


By THOMAS GARWOOD 
Orient Mine No. 2., C. W. & F. Coal Co. 
West Frankfort, Ill. 


t is thought that our safety signal 
em used in connection with the 
erground haulage might be of in- 
st to some of the men. We have 
course the two tracks along our 
n haulage ways and into this at 
tain junctions have motors coming 
m opposite cross-entries. Having 
motors arrive at the same time 
| in order to avoid collision at 
se points we connect our signal 
ps so that, in giving any motor a 
iv signal, connections are so made 
t before the green light is made 
er red lights (signals to all other 
ss of traffic) are first in con- 
tion and it is impossible to give 
r signals to two trips that might 
sravelling in the same direction or 


cross into or over that track in use 
by the other motor. For instance a 
motor coming out of a west territory 
headed toward the bottom is given a 
green light. Red lights are posi- 
tively on to motors north and east of 
this point on tracks leading to the 
bottom but green lights may be given 
to motors going inside to all points 
but the west entry, Should the motor 
be coming out of the east cross-entry 
all other lights are red and no light 
can be changed on any track since 
the inbound motors would have to 
cross his track. We don’t have 
wrecks due to mixed signals when 
they are properly obeyed by the 
motor crew, 


HAULAGE SAFETY 


By A: L. REED 
Chief Electrician, Mine No. 18, Peabody Coal Co. 
West Frankfort, II. 


-t our mine, all of our main line 
xy roads have steep grades both 
g in toward partings with emp- 
and coming out toward the bot- 
with loads. We use the Monarch 
lings, and as a safety measure, 

provided each main line motor 
two short lengths of wood, ap- 
imately 20 inches long, which 
been fishtailed or V’d on one 
The purpose of these pieces of 
{ or sticks are for the motormen 
tripriders to push clevis of coup- 
to one side, while motor is go- 
lown a grade, in bunching their 
or empties. It is necessary for 
clevis of the coupling to be 


pushed to one side in bunching a trip 
of cars, otherwise the clevis of coup- 
ling would ride on the bumper of 
the motor and derail the front car. 


The haulage man, instead of using 
his hand to turn aside the clevis, 
used the stock of wood. This piece 
of wood is made from a 2x4, the V’d 
end being 4 inches wide, while the 
end the haulage man holds is nar- 
rowed down to about 2 inches and 
rounded, so as to give him a good 
grip. 


This simple device has saved us 
many an accident to hands as well as 
many broken couplings. 
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HOISTING ENGINE REPAIRS 


By HENRY J. KINSMAN 
Master Mechanic, Franklin County Coal Co. 
Royalton, Ill. 


We have a pair of Hoisting En- 
gines with cast iron discs. These en- 
gines were installed in 1919. 

About 1923 we began to have 
trouble with the Crank Pins and up 
to December 12, 1925 we changed 3 
Pins on the left-hand engine. Upon 
close examination we found the bore 
to be 0.012” out of round and a crack 
in the disc on the pillow block side 
extending about 2-1/2” deep and 
about 3” down towards the hub. This 
discovery taxed the man in charge, 
which fell to the writer. Obviously it 
was necessary to shrink a band on the 
dise to close the crack. Next, the 
hole being out of round and nothing 
on the grounds to rebore the hole 
with, the idea occurred to shrink the 
band on and make an oversize pin at 
draw. Next, where to get a band of 
that size. Fortunately a switch en- 
gine’s driving wheel tire was meas- 
ured and found to be what we want- 
ed. A local machine shop turned it 
down to a shrink fit and the band was 
shrunk on. In the meantime the Pin 


REPAIRING BLOWER TUBING 


By THOMAS GARWOOD 
Orient No. 2 Mine, C. W. & F. Coal Co. 
West Frankfort, Ill. 


First we might mention the trouble 
of connecting blower tubing that 
has been cut short of original 
lengths. To overcome this we use 
short sleeves of galvanized iron with 
a groove rolled in one end. We then 
slip the tubing over this from both 
ends and tie a wire around it to hold 


the tubing in place. There is an eye 


was made at the mine, with a shank 
2-1/2” in diameter, extending 14 in- 
ches past the proper length of Pin 
with about eight inches of threads; 6 
threads to the inch, which were used 
to pull the pin into the disc. The Pin 
was made 0.005 inches larger than 
the smallest diameter and on the 
last 1/2 inch we had to use a ram 
to assist the screw in drawing it in, 
The local machine shop’s cost in- 
cluding the old tire was $91.82, 
The new Pin was made of an 
old sheave wheel shaft and our labor 
included, the total came to $165.00 
and we only lost two days work, 

Although we ordered a new steel 
dise which arrived about five weeks 
later and cost $425.00, we decided to 
do the same on the right-hand en- 
gine a few months later, on account 
of the time and expense of changing 
dises which would have taken about 
five days and cost $350 for labor 
These pins have been in for over 
seven years and show no sign of 1oos- 
ening. 


in the sleeve for hanging to some 
point in the roof, or rib. For the sup 
port of this tubing we use the ‘Yar 
kee’ drill and make 11/64” holes int 
which we insert a small wood plug 
and drive a nail. This nail is 
over and a wire stretched from t 
to hang the tubing from, This smal 
push type “Yankee”’ drill is handy fo 
this work. 
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QUESTION BOX 


By J. E. JONES 
Safety Engineer, Old Ben Coal Corporation 


astion: What do you do to keep 
idle electric equipment from 
“sweating”? 


swer: Cover with a canvas and put 
an electric heater of about 250 
watt capacity to 1,000 horse pow- 
er motor during winter months. 


a2stion: What do you do to reduce 
burn-outs in electric motors? 


swer: Wind the fields and arma- 
tures in asbestos covered wire us- 
ing mica or asbestos installation 
and asbestos tape; using high tem- 
perature solder. 

Discussion notes: Armature and 
fields will stand 400 to 500° F. 
Formerly 212° F. was the limit 
and can be done for one-half the 
cost of cotton covered coils from 
the factory. 


‘stion: Mantrips at night have 
been a source of danger because 
of the rush to save a few minutes 
after quitting time. Discipline is 
of some value but speed has grad- 
ually increased after each drive 


for safe handling of mantrips 
after quitting time. 

Answer: A successful method now in 
use is for the generator attendant 
on the surface to lower the vol- 
tage to 175 (or that required as 
to distance) at once after the 
whistle blows. The maximum 
speed from this procedure is four 
miles per hour. 


5-D 

To reduce fire hazard from elec- 
trie short circuit at night and on 
idle days the circuit breaker is 
readjusted for a lower amperage 
kickoff. The normal amperage 
kickoff is replaced at the starting 
time. 


5-E 

Question: Since night shifts began 
they have been blamed by the day 
shifts for most of that which goes 
wrong — especially misplaced 
equipment, Sometimes this is 
warranted but most of the time 
it is not. What have you done to 
place responsibility in this respect 
where it belongs, thereby lessen- 
ing the waste of time and ma- 
terial? 
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The following papers by C. J. Sandoe, David W. Jones, G. S. Jenkins, 
John E. Jones, and G. G. Crowder—all members of our Institute—were pre- 
sented at the 1933 meeting of the American Mining Congress at Pittsburgh 


and were published in ‘‘Coal Mine Mechanization” yearbook for 1933. 


We 


are grateful to the American Mining Congress for their full permission to 


give these papers to you herewith. 


EFFECTIVE BLASTING MEANS INCREASED 
PROFITS AND SAFETY 
By C. J. SANDOE 
Vice President, West Virginia Coal Company of Missouri 


Much is required of a modern coal 
operator in the way of constant study 
and experimenting to reduce the cost 
and improve the quality of his prod- 
uct so that he can more effectively 
meet the constant competition and 
pressure from other fuels. To this 
end in the mines of our company, we 
have been doing some studying and 
experimenting in connection with the 
blasting of coal. Much has been done 
along this line by students of mining 
generally and we have really only 
been taking advantage of their ef- 
forts. Properly speaking, our work 
has been limited to the application of 
methods devised by others to our own 
conditions and a study of the results 
to determine whether or not these 
methods are profitable. The subject 
of blasting of coal suggests immedi- 
ately to the operator two important 
problems: First, that of protecting 
the employee from the hazards result- 
ing from the same; and, secondly, 
that of improving the quality of the 
coal shot down for selling purposes 
in so far as the blasting may affect 
the coal. 

In powder blasting, we are all fa- 
miliar with obnoxious gases, fires, 
smoke, and the shattering forces that 
sometimes creep into the roof loosen- 
ing the top coal and rock and the falls 
resulting therefrom. These are some 
of the ordinary hazards with which 
men working at the face are con- 
stantly confronted where powder is 


used for blasting. These hazards ac- 
tually are the cause of many of our 
most serious accidents. We are also 
familiar with the shattering effect of 
powder on the coal. A slight drop of 
a large lump of coal will sometimes 
collapse into screenings. We have all 
had complaints from the screenings 
in the cars at destinations. This is 
not all due to improper screening or 
preparation. Some is the result of 
the shattering effect on the coal from 
blasting, coupled with the jarring re- 
ceived in transportation. 

The problems connected with blast- 
ing of coal have apparently always 
been a constant source of great worry 
to the operator, and much experi: 
menting has been done to overcome 
these problems. Most of the studj 
has been toward controlling the fore 
of the explosion so as to concentrat 
the energy from the explosion in ¢ 
certain spot or in a certain direction 
Recently, I was told of a novel device 
that was patented in 1854 and hat 
for its objective this very thing. I 
later years, an effort has been mad 
to obtain the same result by heatin! 
water and creating a steam pressuré 
Still later, we have had the safet; 
cartridge, the explosive cartridge 
and several devices called blastin, 
cartridges. None of these were ger 
erally used until the different grade 
of powder were put in pellet form 
Permissible powder has been intr¢ 
duced to aid in heavy blasting. 
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ere has also been developed 
1g our present-day methods a 
of blasting through the expan- 
of gasés. This method is known 
ardox blasting and it is to this 
od that I desire briefly to call 
attention. In the course of our 
rience, I believe we have tried all 
he proven grades of explosives. 
ovember, 1931, we made our first 
of the Cardox method of blast- 
-oal at our St. Ellen Mine, near 
llen, Ill. In this test we were in- 
ted in the two problems men- 
d—the safety factor, and the 
ng of a better grade of coal. At 
particular mine, we have a lime- 
» roof and no large quantity of 
After many obstacles in the way 
terference, other than the actual 
ling of this particular method, 
ound that this method of blast- 
reduced our accident hazard and 
oved the quality of our coal. The 
r improvement was revealed in 
sales realization and this, I be- 
_ is the ultimate test. 

e coal at St. Ellen mine is 
d with the larger type mechani- 
yaders. Machines of this type add 
e breakage in the coal where the 
has the slightest tendenccy to 
er. Nevertheless, in using Car- 
blasting with this type of ma- 
, we have made a reduction in 
2-inch screenings of approxi- 
ly 19 percent. The greater part 
e reduction has been in the num- 
our and five sizes and the great- 
ncrease has been in the 6-inch 
' which is increased approxi- 
ly 13 percent. In the 6 by 3- 
egg, there has been an increase 
proximately 6 percent, while the 
2-inch and 2 by 1'%-inch have 
ined about the same in percent- 
This would seem to justify the 
usion that coal blasted through 
method would handle much bet- 
than that blasted by powder. I 


MINING 
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might mention, also, that an improve- 
ment is noticed in the appearance of 
Cardox blasted coal. It seems 
brighter and cleaner. The impurities 
in the coal are usually along the frac- 
ture of the coal and with Cardox 
blasting the fracture seems to follow 
more generally natural lines and as a 
result the coal is more easily cleaned. 
Also, due to the reduction in the num- 
ber four and five sizes, there is a 
marked improvement in the quality 
of the 1%-inch screenings. 

As a factor in reducing our acci- 
dent hazard, our limited experience 
has shown that Cardox blasting is 
most effective. Although I do not 
want to appear an extremist or par- 
tial toward Cardox blasting, it actu- 
ally seems to me that as I study it 
and the results we have had, the use 
of this method is one of the greatest 
steps toward safety and health of the 
miners that has been introduced in 
the mines in a number of years. Ob- 
viously, it makes for the elimination 
of obnoxious gas and smoke in rooms 
where miners have to work. In the 
loading of coal with the large type 
mechanical loaders, there is very lit- 
tle coal dust held in suspension in the 
air, eliminating nose, throat, and 
lung irritations to the men working. 
The hazard of mine coal fires is done 
away with and with it goes the dan- 
gers connected with the sealing off of 
the same. The danger connected with 
the handling, transportation and stor- 
age of explosives in the mine is elim- 
inated and the possibility of dust and 
gas explosions from blasting coal has 
been reduced to a minimum. Cardox 
blasting appears to have little effect 
on the roof and walls and since we 
have been using it we have had less 
falls at the face than before. Falls, 
I believe, account for the majority of 
serious injuries in the mines. Since 
using this method, we have really 
only had one accident resulting from 
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the Cardox blasting itself. This acci- 
dent occured shortly after we began 
blasting in this manner. A shot-firer 
was struck on the leg by a flying shell 
because he was careless and did not 
obey rules. He was superficially 
bruised and lost only three days. Al- 
though the miners, at first, were slow 
to accept this system of blasting, they 
have rapidly come to appreciate its 
advantages and, I do not think I am 
exaggerating, when I say that our 


GATHERING IN RELATION TO MINE HAULAGE 


By DAVID W. JONES 
Superintendent, Valier Coal Company 


Mine haulage designated “Gather- 
ing,’ covers the movement of cars be- 
tween the main line haulage partings 
and the working places where coal js 
loaded into the mine cars. 

The particular means by which 
mine cars are loaded determine the 
method of gathering required to give 
the most efficient operation. 

Three general headings will class- 
ify the usual systems of gathering, 
as follows: 

(1) —“Gathering” 
loaded coal. 

(2) “Gathering” conveyor load- 
ed coal. 

(3) —“Gathering” 
coal. 

Gathering mechanically loaded coal 
may be subdivided into three types, 
as follows: 

(A)—Gathering with two bat- 
tery locomotives for each loading 
unit. 

(B)—Gathering with two reel 
locomotives for each loading unit. 

(C)—Gathering with a single 
locomotive for each loading unit. 

Relaying for Gathering Locomotives: 

Locomotives gathering for mechan- 

ical loading units require the assist- 


mechanically 


hand loaded 


men now prefer it to the other meth- 
od of blasting. It is my firm belief 
that while the first cost of the Cardox 
method is more expensivg than pow- 
der, our own experience has war- 
ranted its continued use in that we 
have increased our sales realization 
as a result through the improvement 
of the quality of our coal, the reduc- 
tion of the percentage in minus 2- 
inch coal, and by the reduction of the 
accident hazard. 


ance of relay locomotives to move the 
empties and loads between the main 
line partings and the.immediate vicin- 
ity of the mechanical loading units 
Locomotives gathering conveyor load- 
ed cars and hand loaded cars do not 
require the assistance of relay loco 
motives. 
Methods of Gathering Mechanically 
Loaded Coal: 
(A)—Two battery locomotives 
gathering for a mechanical loading 
unit will provide a fast means 0 
changing cars and give.a high :ratié 
of loading time to time required fo 
car changes, when the haulage condi 
tions and grades are not such as # 
cause reduction in locomotive speé 
due to battery exhaustion. 
In determining whether one or tW 
locomotives should be used in conne 
tion with a mechanical loading uni 
consideration should be given to t 
maximum number of cars it is possl 
ble to load under the existing cond 
tions within a given time by opera 
ing the machine continuously. If f 
instance, it is estimated that there 
a possibility of loading, say, not mé 
than 250 tons per shift under # 
most favorable conditions, it is qué 
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whether the second locomo- 
ald be warranted in the oper- 
Jowever, if there are no lim- 
atures in connection with the 
conditions and the number of 
ssible to load depended en- 
pon the availability of emp- 
' loading, the second locomo- 
uld be worth the investment, 
ig an excessive outlay of capi- 
»t required to supply the loco- 
The added expense in addi- 

the locomotive investment 
e the labor of one motorman. 
prider could be employed in 
on with the operation of two 
ives by remaining at the proper 
» throw switches and couple 
s. Each of the locomotives 
e operated by the motorman 
» locomotive turned so that the 
an could couple the cars to 
comotive and observe’ the 
ig and spotting of the car 
nder the conveyor in order to 
ill and evenly. Practically no 
‘an be made by employing two 
ives for changing cars when 
e is located within 100 feet 
ne entry. If the locomotive 
n the room is as far as 150 
e traveling time required of 
motive in and out of the room 
ut the load and spot an empty 
loading machine is longer 
> time required by the loading 
. for maneuvering to clean 
working place and get set for 
t operation. When the depth 
room exceeds 150 feet, the 
quired for changing cars can 
ye shortened by laying track 
a cross-cut and connecting 
ks in two adjacent rooms. The 
mn in this case would be about 
WS? 
notive No. 1 has just finished 
a car under the loading ma- 
mnveyor, moves out to the entry 
ces the load on the entry in- 


, may be. 
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by the working room, then moves ° 
back to the room outby the working 
room and couples on to three or four 
empties. Locomotive No. 2 which has 
been standing in the cross-cut coupled 
to an empty follows locomotive No. 
1 until it clears the cross-cut switch 
and then moves forward to spot an 
empty under the loading machine 
conveyor. Locomotive No. 1 has by 
this time re-entered the working 
room with empties and switches into 
the cross-cut in the place just left by 
locomotive No. 2. This completes the 
eycle and the loading machine was 
waiting for an empty only the time 
required for the first locomotive to 
move the short distance to the cross- 
cut switch and the time required for 
the second locomotive to take its place 
under the loading machine conveyor. 


(B)—Gathering with two reel loco- 
motives for each loading unit. 

If the conditions are not favorable 
for the operation of battery locomo- 
tives and it is necessary to use reel 
locomotives, similar methods of gath- 
ering may be employed, except the 
location of the trolley wire must be 
given special consideration to prevent 
interference of cables in the opera- 
tion. The usual practice in hanging 
trolley wire is to place it on the cross- 
cut side of the entry where it pre- 
sents very little hazard for men, as 
well as cars, passing under it. How- 
ever, under this arrangement when a 
locomotive is in a room the cable is 
stretched across the track and it is 
necessary for the triprider to stand 
by it constantly and see that it is not 
run over when the second gathering 
locomotive or the relay locomotive 
passes on the entry, setting in emp- 
ties and pulling out loads as the case 
Where there is sufficient 
height and the roof conditions are 
favorable, all cable interference 
among locomotives can be eliminated 
by placing the trolley wire on the 
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room-neck side of the entry. Under 
this arrangement the cable will not 
be across the entry track while the 
locomotive is in the room. Sufficient 
clearance should be provided for men 
and loaded cars to pass under the 
trolley wire. There is the constant 
hazard, however, that should the trol- 
ley wire fall it will lie across the room 
tracks. It is not advisable to extend 
trolley wire into rooms and for this 
reason changing cars inside the rooms 
by the cross-cut switch method is not 
possible, the same way as suggested 
for the use of battery locomotives 
where the depth of the room is be- 
yond 150 feet. However, reel locomo- 
tives have greater speed and power 
per ton of weight than battery loco- 
motives which permits car movements 
over greater distances. 

(C) Gathering with a single loco- 
motive for each loading unit: 

When a mechanical loading unit is 
served by a single locomotive, it is the 
usual practice for the locomotive to 
be coupled to three, four, or as many 
ears as the motorman can handle 
quickly and safely. The triprider re- 
mains with the car next to the load- 
ing machine and signals the motorman 
to move forward or backward as re- 
quired to load the car evenly or per- 
mit the loading machine to change 
position. It is not well to have more 
than five cars coupled for shifting in 
this manner as the motorman is not 
able to control the slack definitely 
enough to spot the empty being loaded 
in the proper place. When a loaded 
car is ready to be pulled out the trip- 
rider signals the motorman accord- 
ingly, and the load is then set out on 
the entry inby the working room and 
coupled to loads which have already 
been set out. The empty cars brought 
in by the relay locomotive are spotted 
in adjacent outby rooms and obtained 
there by the gathering locomotive 
when needed. 
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In rooms where the face is in a dis- 
tance of 150 feet or more, the cross- 
cut car change method can be used 
advantageously to save traveling time 
of the locomotive, and the operation 
would be about as follows: 

The gathering locomotive will bring 
in four or five empties as explained 
above, the triprider signaling move- 
ments to the motorman to suit load- 
ing conditions. When a car is loaded 
it is switched in the cross-cut instead 
of moving it the full distance to the 
entry. If the gathering locomotivi 
motorman starts out with, say, four 
empties, he will leave the fourth 
empty spotted under the loading 
machine, and while it is being loaded, 
move away light, couple onto the 
three loads in the cross-cut and set 
them out on the entry, then return 
with three or four more empties and 
couple to the car remaining under the 
loading machine conveyor. When 
loaded it will be set in the cross-cut 
as just explained. This arrangement 
has saved several trips back and forth 
to the entry with single cars and con- 
siderably reduced the waiting time for 
empties for the loading machine. 
Relay Locomotives: 


loading machines enable the gathering 
locomotives to work within a very 
close distance to the working face. It 
is desirable to have the distance trav- 
eled by the gathering locomotives 
short as possible in order to give 
loading machines the advantage of the 
maximum loading time. Of course, tt 
is not possible for a loading machiné 
to load continuously as a certain 
amount of time is required for shift 
ing into desirable loading positions i 
order to properly clean up a plat 
These shifting times do not alway 
occur during car-changing times ane 
for this reason it is desirable to giv 
the loading machine every advantagé 
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aving an empty available for 
ig the maximum time possible. 
ever time is lost after the load- 
achine is in loading position can- 
2 recovered. The movements of 
lay locomotives should be timed 
t deliveries of loads to the main 
arting are made and the haulage 
; cleared for the main line when 
ives at the parting with empties. 
.otorman of the relay locomotive 
| anticipate requirements and 
g conditions of the mechanical 
s he is serving and obtain suffi- 
empties to keep the loading 
nes operating at maximum 
ity. If he is serving two load- 
lachines and they are both in 
ible positions the maximum 
r of empties allowable should be 
ble for both of his machines. If 
lappens that both of his loading 
nes are moving into new places 
inimum car requirements should 
en. Unless the motorman of a 
locomotive is capable of using 
judgment in anticipating the 
‘equirements of his loading 
nes, an efficient distribution of 
‘annot be obtained, and many 
s will be stored away and kept 
service, or the other extreme 
be to have the loading machines 
rithout empties to load before 
lay locomotive returns from his 
» the main line parting. Best 
; are obtained when the haulage 
nd the loading machine crews 
n close contact and are familiar 
ll movements and prepared for 
al conditions. Usually the main 
1ulage locomotives are timed to 
partings at regular intervals. 
lay motormen must then time 
novements so that they can de- 
npties to their loading machines 
turn with loads to the parting 
the main line locomotive arrives 
parting with empties. 

‘veral main line locomotives are 
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operating to the hoisting shaft, it is 
important to have them arrive there 
at regular intervals to permit uninter- 
rupted hoisting. If a main line motor- 
man is delayed at an inside parting 
waiting for relay motormen to clear 
the empty parting or place their loads 
on the load parting, it is quite likely 
that the operations on the main bot- 
tom will suffer serious confusion by 
one of the main line locomotives arriv- 
ing off schedule and then having to 
wait in turn to enter with loads and 
receive empties. Whatever time a 
main line locomotive is idle by wait- 
ing on the main bottom for empty 
cars is reflected back to an inside 
parting where a relay locomotive is 
waiting for the main line locomotive 
to bring in empties,—and still farther 
inside the loading machines may be 
idle waiting for the relay to bring in 
empties after the last available car is 
loaded. If the main line haulage 
functions smoothly and the relay loco- 
motives distribute empties efficiently, 
not allowing them to remain out of 
service where not required, the load- 
ing of cars will be uniformly and effi- 
ciently done. In other words, the pro- 
duction of any loading equipment will 
not be up to maximum unless the 
gathering is efficiently handled. 
(2)— Conveyor Loading Units: 
Gathering for conveyors or pit car 
loaders can be done efficiently by one 
locomotive and no relay is required. 
The number of tons to be gathered 
per locomotive and the number of 
units serviced must definitely be de- 
termined in order to make the opera- 
tion economical. If for instance, a 
group of seven conveyors is to be 
served, the gathering locomotive must 
have sufficient time to pull the re- 
quired number of cars from each load- 
ing unit to give the tonnage desired. 
If a group, say, of seven conveyors 
are served by one locomotive, a good 
system of haulage is as follows: 
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At least two working places must 
be assigned for each loading unit. 
The gathering locomotive will leave 
the main line parting with seven emp- 
ties coupled ahead of it. The load 
standing under the conveyor in the 
last working room inby is pulled first 
by coupling it to the string of empties 
pushed into the room. This load is 
then pulled out of the room and spot- 
ted on the entry. The empties are 
again pushed into the same room and 
the last one spotted under the con- 
veyor from which the load has just 
been pulled. The load in the next 
working room is pulled out and an- 
other empty spotted in the same man- 
ner. This system of gathering pro- 
ceeds until the last load has been spot- 
ted on the entry and the last empty 
spotted under the conveyor. The loco- 
motive is then coupled to the seven 
loads which have been gathered on the 
entry and the motorman proceeds to 
the parting where he leaves his loads 
and obtains empties for another cycle 
of operation. The number of units to 
be served also depends upon their 
closeness to the main line parting as 
the main line haulage might be so 
timed that a gathering locomotive 
would make two trips to one of the 
main line locomotive. ' 
(3)—Gathering Hand Loaded Coal: 

Gathering for hand loaders requires 


_the coal has been loaded out. 
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one locomotive for a pair of room pan- 
els and a total from 30 to 40 han 
loaders are served by one gathering 
locomotive. The usual method is for 
the gathering locomotive to bring in 
say, 10 empties for 20 loaders, who 
work double, and drop one empty for 
each two men. The motorman then 
moves over to the second panel and 
starting with the last working place 
inby, pulls the loads out of the room 
and couples them on the panel entry 
After, say, the 10 loads are gathered, 
the gathering motorman proceeds 
the main line parting where 


ther 10 empties which he spots in the 
rooms from which he has just pulled 
out the loads. After this length 41 
time has elapsed he is ready to start 
on the first panel again and pull ow 
loads as previously explained whieh 
completes a cycle of operation fron 
the time the empties left the parti 
until returned loaded from men on the 
hand loading territory. 


In gather’ng for entries, it is neces 
sary to spot an empty immediately 
upon pulling the load and this is do 
more frequently during the early part 
of the day in order to provide the tim 
required for the men in the gangt 
cut and prepare the entry face afte 


LUBRICATION COST FOR LOADING MACHINES 


By G. 8. JENKINS 
Mechanical Engineer, Consolidated Coal Co. of St. Louis 


In discussing this item, it becomes 
necessary to limit the scope of the 
discussion to some one phase of opera- 
tion to keep from wandering into the 
numerous application of lubricants 
found in the industry of coal mining. 
On account of the widely varied types 
of locomotives—carwheels, motors— 
tipples, ete., these items will not be 


discussed, and the lubrication cost Wl 
be limited to the cost per ton for lubt 
cation on our loading machines. . 
This particular type is one widelJ 
used in the State of Illinois where # 
mobile type of mechanical loader al¢ 
is considered and loads approximate 
31 percent of all the coal loaded 
shaft mines in that state. Hand 102 
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ecounts for 31 percent, and other 
, of loading machines and pit car 
rs account for the remaining 38 
mt. These figures are for the 
1932. From this it can be seen 
the cost per ton for lubrication 
ese machines becomes one of the 
to be considered in the mining 
al. 
e Consolidated Coal Company 
ed using loading machines early 
)28 and at the present writing 
26 of these machines and a say- 
of $.001 per ton on 26 machine 
operation means a saving of $9, 
alent to $45 per week if machines 
operating 5 days a_ week. 
he same basis a saving of $.005 
1 mean $45 a day or $225 on 5 
a week operation. Or to take it 
0 the yearly budget the saving 
be $1,000 on each million tons 
d (per mil the lubricating cost is 
“ed ). 
ring the past two years the Con- 
ated Coal Company has managed 
wer its lubricating costs approx- 
2ly 7 mils per ton and the saving 
ved is $7,000 on each million tons 
aced, which at the present time 
ssents quite an important figure. 
arriving at these figures the 
are divided into hydraulic oil 
ind lubrication cost and the total 
‘ese two figures represents our 
[Cost.” 
ving our first years experience 
loading machine we were show- 
n oil cost of from 1% to 2 cents 
, which we managed to get down 
st over 1 cent a ton by 1931, and 
g the past two years have main- 
‘tan oil cost just over 3 mils per 
This includes hydraulic oil and 
sant, and gives us a saving of 
) on each million tons of coal 
ced. 
ting our early experience we ex- 
‘ented with several lubricants 
various degrees of success, burn- 
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ing up numerous clutches and causing 
considerable delays, and finally de- 
cided we had to select some one 
lubricant and stay with it. 

The lubricant we wanted was one 
that did not break down at the tem- 
peratures attained in the loading ma- 
chines, one that was of sufficient 
heavy-duty to prevent undue wear in 
the transmission, and of such a nature 
as to properly lubricate the clutch 
plates and prevent burning; one that 
would not sludge, and yet still be 
cheap enough so that the leakage loss 
would not be prohibitive. 


At that particular time there was 
a trend toward lighter lubricants, and 
as we were putting 10 new machines 
into operation at our Herrin Mine, we 
decided to give the theory a try, de- 
spite warnings that we might exper- 
ience burned clutches and worn gears 
in a short time. Our experience was 
such that after several months we 
adopted the use of oil as the lubri- 
cant in all our machines. Our exper- 
ience being that the lubricant temper- 
atures were lower with oil than with 
grease and the viscosity of the oil at 
the operating temperatures was 
higher than that of the grease. 


As these 10 machines have been on 
our present practice from the begin- 
ning, and have at the present loaded 
approximately 100,000 tons each, we 
will limit the discussion for the pres- 
ent to these 10 machines as there can 
be no credits or deficiencies attribu- 
ted to other lubricants. ‘ 

As to the efficiency of the clutch 
lubrication, we haven’t had a stuck 
or burned clutch at the present writ- 
ing. Inspection of the gears in the 
transmission shows them to have no 
visible signs. of wear and they have 
never been out of the machines. 

There is no resinous residue on the 
clutch plates and several of the ma-~- 
chines were flushed out during this 
year and no residue present: Other 
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lubricants on the market would prob- 
ably perform equally as satisfactory 
—perhaps more so, but our exper- 
ience is such that we see no great ad- 
vantage in further experimentation. 


This brings up the question of 
maintenance. Are the machines 
properly lubricated? We feel that 
were they not properly lubricated af- 
ter loading 100,000 tons a machine 
would begin to show signs of wear, 
and mechanically the machines are 
practically as good as new. Inciden- 
tally our maintenance cost per ton 
on these machines for their entire 
life is just under 1 cent per ton. This 
figure includes labor and material— 
about 65 percent being material and 
the remaining 35 percent labor. The 
spread on the cost on these 10 
machines is from about 3 mils for 
the lowest machine to about 2 cents 
for the highest one. As to the cost 
during the past 6 months, it is run- 
ning under the average for the life 
of the machines—both as to labor 
and material. The labor scale, of 
course has been reduced from $.76%4 
per hour to $.75 per hour; but this 
is negligible. Material, however, has 
dropped somewhat more. Our peak 
cost per ton was encountered during 
the first six months of service. This, 
however, was due to the operators 
learning to run and not knowing just 
how to handle the machines. Inci- 
dentally all repair parts used in main- 
taining the machines are genuine 
manufacturers parts, and the low 
maintenance figure is not accom- 
plished by replacing with cheaper 
parts. 

As to the method of lubricating 
the machines. It is done on the night 
shift—the night shift crew consists 
of 3 men, 1 repairman, 1 head greaser 
and assistant repairman and 1 
greaser. The greasing truck is towed 
with a battery locomotive. While the 
repairman inspects the machine and 
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makes the necessary repairs and ad- 
justments the other 2 lubricate the 
machine. Should the machine need 
further working on the repairman 
has the head oiler help him, while 
the oiler moves on to the next ma- 
chine. We find that we have no trou- 
ble greasing the machines using this 
layout and at the same time have a 
competent man constantly on the job. 
In some mines the machines are 
greased during the operating day 
and this works out very satisfactorily. 
However, we are working the ma- 
chines on a concentrated territory—10 
machines in 5 consecutive panels, and 
the amount of traffic rather prohibits 
the transportation or the grease truck 
during the operating shift. 


Regarding the lubrication. A new 
machine will give about 20 tons per 
pound of lubricant or about 150 tons 
per gallon of lubricant. The loss is 
accountable only to leakage as the 
lubricant actually consumed is negli- 
gible. The main points of leakage 
will be taken into consideration and 
the method in use in deciding when 
to try and remedy a leak. 


We consider that 15 tons per pound 
or about 120 tons per gallon as being 
about all we can economically expect 
out of the machines, and as long as 
a machine approximates this we feel 
satisfied. Where a machine falls be- 
low this we check it over to find the 
source of the leaks. 


One very satisfactory way of doing 
this is to run the machine up over 
paper and allow it to run. The oil 


shows very readily on this paper - 


background. 


One of the sources of leaks is the 
front clutch located under the gather- 
ing head and attached to the motor 
housing. This clutch is of the disc 
type and runs in a lubricant. The 
housing is split with ground joints 
and practically leak-proof. However, 
considerable leakage is experienced 
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t the opening through which the 
rmature shaft extends into the 
lutch housing. A leak at this point, 
an be stopped by repacking the joint, 
rhich requires about 30 to 40 hours 
ibor at $.75 per hour or from $22.50 
90 $30 worth of labor. We feel that 
repair job should pay out in 100 
hifts to be worth while; so consider- 
ng the price of the lubricant, a leak 
t this point would have to amount 
o 8 to 4 quarts a day to make any 
et saving, otherwise the expense of 
epairing would amount to more than 
he lubricant you would lose during 
00 shifts. 


Another source of leaks is from the 
ransmission case. This case is made 
ip with ground joints and if care is 
xercised in taking it apart and re- 
lacing it, not to damage the ground 
oints, it is practically leak-proof ex- 
ept through the openings in the 
ides for Timken bearing supports. 
“hese supports are cap-screwed to 
he case and if care is taken to get 
ap-screws tight and wire them, this 
ource of leak should be practically 
iegligible. However, the caterpillar 
rive shafts extending through the 
ide of the case, are supported by 
earings which are ground, and cap- 
crewed to the case. These cater- 
illar drive shafts are subjected to 
onsiderable punishment which tends 
o loosen the cap screw; so a fre- 
juent check of the bearing supports 
s necessary. We have found that 
heet packing between the joints has 
ielped considerable; lessening the 
endency of the cap screws to become 
oosened. 

Probably more lubricant leaks 
round the brass bushing of the drive 
haft bearing than between the case 
ind the bearing. These bushings 
arry all of the caterpillar drive and 
he punishment they receive makes 
hem subject to considerable wear. As 
he lubricant level is carried well up 
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on the drive shaft there will be con- 
siderable leakage at this point as the 
bushings wear, especially when oper- 
ating in a position where one side is 
higher than the other. 

To replace this pair of bushings 
means $6.70 material and 6 hours 
labor or $11.20, which would neces 
sitate saving about a quart of lubri- 
cant a day to make a real net saving. 


Probably one of the most common 
sources of leaks is the rear conveyor 
or side clutch. This assembly is par- 
titioned and both halves require lu- 
brication. The front half contains a 
disc clutch. It is imperative that this 
compartment be well lubricated to 
prevent the discs from sticking and 
burning; which would happen, should 
they run dry. 

The most likely point for the lubri- 
cant to escape is through the bearings 
and into the rear compartment. 
There is considerable tendency in this 
direction as the oil level in the rear 
compartment is found to increase at 
the expense of the level in the fron 
compartment. The rear compartment 
is connected to a grease reservoir that 
extends over and around the swing- 
ing rear conveyor center shaft. This 
reservoir must be full to allow grease 
to remain in the side clutch rear 
compartment. The most likely place 
for lubricant to leak then is through 
this hopper reservoir. 

The rear conveyor swings on a 
Timken bearing and the overhang is 
supported by rollers. These rollers 
must be carefully adjusted to main- 
tain as true a balance as possible, 
and to keep any unnecessary wear 
off of the packing while swinging the 
conveyor. Any leak through this 
packing runs down the sides of the 
machine below the hopper. The ver- 
tical center shaft which drives from 
a position between the forward and 
reverse gears in the transmission also 
must be packed to prevent leakage 
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directly into the transmission case. 
To replace either of these packing 
rings requires the removal of the rear 
conveyor assembly, so both are 
usually packed while the assembly 
is off. This job requires $1.30 worth 
of packing and about 30 to 40 hours 
labor. This means a saving of about 
3 or 4 quarts of lubricant must be 
realized for a net saving. 


The above examples are indicative 
of the manner upon which we deter- 
mine the advisability of correcting 
oil leaks in the lubrication system. 

As for the hydraulic system, we 
use red engine oil in this and get 
from 200 to 400 tons per gallon, 
averaging close to 300. We have tried 
ordinary “hydraulic oil” and find that 
the action is too sluggish and a 
heavier oil gives too fast an action. 
Just the contrary to what one would 
expect. Regarding the new rubber 
pressure hoses for the hydraulic sys- 
tem, our experience has been that 
they give increased life wherever they 
are not subjected to chafing—or come 
in contact with oil on the outside. 
Where those conditions are exper- 
ienced we find the metal hose gives 
_the longer life. One condition no- 
‘ticed is that where rubber hoses are 
put on the swing conveyor jacks—it 
slows them up slightly, probably due 
to the rubber hose having a smaller 
opening. However, this does not im- 
pede the production any and is easier 
on the machine. 


One item that might be of interest 
to some is the lubrication of the 
motor bearings. If these grease cups 
are filled every night, the operator 
has a tendency to turn them down at 
Antervals. This tends to get grease 
into the motor cases and leads to var- 
ious troubles. We find that suffi- 
cient lubrication is obtained by fill- 
ing the cups with high temperature 
grease and turning them down and 
leaving them empty, once every 12 


shifts—this takes about .4 pound of 
high temperature grease per machine 
once every 12 shifts; and by buying 
this grease in 5-pound cans and lu- 
bricating the motors all at the same 
time a clean lubricant is insured and 
the additional cost in small containers 
is negligible. 

If idle time is encountered we lu- 
bricate the machines on the night 
prior to the working day. As some 
leakage takes place while machines 
are standing idle this requires a 
slightly larger amount of lubricant, 
but insures a fresh and adequate sup- 
ply on the working day. 


Along this line some people advo- 
cate only filling the reservoirs to the 
lower level on the gauge. This is like 
running your automobile with your 
oil level at the low mark on the 
gauge. You will cut down your con- 
sumption, but you are taking a chance 
if a small leak starts during opera- 
tion. 

Another practice frequently en- 
countered is throwing a few pounds 
of high temperature grease into the 
side clutch to prevent leakage around 
the vertical shafts. This stops the 
grease from leaking, but also prob- 
ably stops adequate lubrication of 
some of the necessary parts. 

It might be mentioned here that 
the lubricant consumption is more de- 
pendent on time the machine is run- 
ning than the number of tons going 
over the machines. However, during 
a work day the tonnage loaded by 
different machines will probably not 
vary to a degree to very far affect 
the cost on a per-ton basis which is 
the customary method of cost account- 
ing in the coal mining industry. 

As a final check on our lubricating 
cost, an inventory of Toader lubricant 
is taken each year “and our yearly 
purchases checked against the con- 
sumption sheet turned ‘in by’the oiler 
and so far we have checked “out all 
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ight. Of course, this means the last 
lachine lubricated from a barrel is 
harged with the difference of the 
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lubricant used and the contents 
stamped on the barrel. This compen- 
sates for any mistakes in measuring. 


MINE FAN ECONOMY 


By J. E. JONES 
Safety Engineer, Old Ben Coal Corporation 


Successful mine operation includes 
ne application of as great a variety 
f scientific knowledge as does pos- 
ibly any other type of industrial ac- 
ivity. Such knowledge embodies an 
qual amount to that required by 
ny other industry on the face of the 
arth, but added to it is the need of 
rtificially supplying underground 
hose necessities taken as a matter of 
ourse on the surface. Chief among 
hese is ventilation, and the chief sin- 
le factor in ventilation is the mine 
an. 

Mechanical ventilation of mines is 
ow wholly obtained with fans. There 
ras a time when mechanical efforts in 
orcing the air down by the cylinder 
nd piston principle were made, but 
hese all disappeared with the advent 
f the fan. However, when one con- 
iders the fan as a set of cylinders 
nd centripetal force as a piston to 
ach cylinder, there is a connection 
f thought between the two. 

There is probably no operating 
nechanism in or about a coal mine 
he principles of which are so little 
nderstood by the managements as 
hose of the fan. The average man- 
gement can intelligently direct any 
letail of any other department. With 
he fan, however, the limits of under- 
tanding are usually the mechanical 
naintenance and variation in speed. 
fhe fan is that piece of equipment 
vhich, above all others, the manage- 
nent accepts, bewildered as to its 
fficiency. The evolution of every 
it of progress in and about a coal 
nine is at least partly attributable to 


the ‘‘men at the mines’’ with the ex- 
ception of the fan. The fan designer 
is neither assisted nor bothered by 
the mining men in his study and ef- 
forts. They accept what he has to 
offer, their only demands being orig- 
inal cost and that the fan delivers the 
quantity of air desired. 

There is probably, also, no other 
operating mechanism in or about a 
coal mine that operates with greater 
regularity and gives less trouble than 
the mine fan. Its efficiency, there- 
fore, has been taken by the manage- 
ment as a matter of course. After 
installation it is all but forgotten, a 
maximum of attention being given 
elsewhere, in spite of the probability 
that the fan and the mine are no 
longer properly mated, perhaps were 
never so, and in spite of the fact that 
the fan probably uses one-fourth of 
the power used at the mine. 

In the evolution of mine fans the 
tendency in recent years has been 
from the large slow-moving fans to 
the smaller and speedier ones. From 
historical data of the Illinois Mining 
Institute Proceedings of 1929 we find, 
“Tt was late in 1891... that Mr. 
James C. Simpson, general manager 
of the Consolidated Coal Company, 
invited the state mining board and 
inspectors, and other mining men of 
the state, to visit one of the com- 
pany’s mines in Staunton, and to 
spend the day in mining discussion 
and good fellowship. The nucleus of 
the meeting was the inspection of the 
recently installed newest type mine 
fan. This was a Guibal type fan, 30 
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feet in diameter (for mines Nos. 8 
and 9). At the dinner given by Mr. 
Simpson on that day, it was proposed 
that an institute be organized, and the 
date of February 17, 1892, was fixed 
for the preliminary organization.” 
The Illinois state coal report for 1893 
shows that this fan, running 62 revo- 
lutions per minute, water gauge of 
2.2, and volume of 163,000 cubic feet 
per minute, was belt-driven by a pair 
of engines 18 inches by 36 inches. 
The same report states that mine No. 
7 of the same company had a 20-foot 
fan giving 92,000 cubic feet per min- 
ute at 72 revolutions per minute and 
1.4 inches of water gauge. It further 
states that the Pana Coal Company 
installed an 18-foot fan and notes 
that other fans of various sizes were 
installed in that fiscal year. In the 
six years ending 18938, fan installa- 
tions in Illinois increased from 176 
to 286. Another period of increased 
fan installation began 10 years later 
with the opening .of the Franklin 
County coal field. With the excep- 
tion of the 30-foot fan previously 
mentioned, there was no decided dif- 
ference in the general sizes of fans 
installed, those in this most recently 
developed coal field ranging from 12 
to 18 feet in diameter. 


There has been much progress 
made in the design of fans. Avail- 
able fan efficiency is far greater than 
has been generally realized. While 
the cost to change fans is consider- 
able, it would pay the management of 
each mine to give greater considera- 
tion to the constant cost of fan opera- 
tion for the full 24 hours per day, 
every day year after year, determin- 
ing whether or not the cost of chang- 
ing fans would be warranted. 


In recent years there has been a 
decided change from steam to electri- 
city as the drive for fans. While 
steam had a definite cost, this cost 
was not as evident as that for elec- 
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tric power, the latter being meas- 
ured, paid for to some one else, and 
the cost definitely known. It is now 
realized more fully that a fan is a 
great consumer of energy, being the 
largest, if operated the entire 24 
hours, of any other device in or at the 
mine. With this knowledge, made 
more startling because of the direct 
purchase of the power, there should 
be greater incentive to get the highest 
possible efficiency from fan opera- 
tion. 


The mine, in so far as ventilation 
is concerned, has a rather definite 
set of characteristics. The height of 
coal and other natural conditions are 
apt to remain nearly constant. The 
mine deisgn including the number of 
passageways for air travel will prob- 
ably remain constant. It is probable 
that no natural or artificial condition 
will arise to materially change the 
resistance, other than increased dis- 
tances for the air to travel as the 
mine expands, presuming, of course, 
that air passages will be kept in 
average opened condition. 


As with any combination of work 
to be done and the mechanism to do 
the work, the greatest job is to build 
into the mechanism the characteris- 
tics best fitted to do that work. This 
is true with automobiles, airplanes, 
and whatnot. With a fan this, of 
course, is the job for the designer of 
the fan. As stated before, the fan 
and its characteristics are most elu- 
sive. However, they are subject to 
natural laws, the recent improved 
efficiency being nothing more than 
the result of a better understanding 
of those laws. 


The fan designer needs to know 
the volume desired and the resulting 
pressure. He may ask if the mine will 
change rapidly in these requirements. 
Knowing the pressure and volume re- 
quired, he can at once determine the 
energy in the air. 
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Efficiently operated fans are like 
itomobiles or any other mechanical 
vice in having an approach to cor- 
et balance between power input 
1d work accomplished. An automo- 
le designed to travel at 5 miles per 
yur and 80 miles per hour is ineffi- 
ent as to the power input and work 
complished at such great variation. 
n automobile having an engine that 
yerates the most efficiently at 40 
iles per hour can be run with a fair 
gree of efficiency at a constant 
yeed of 50 or 30 miles per hour, but 

either 60 or 20 miles per hour is 
. be the constant speed, then it 
ould be advisable to install the cor- 
ct engine for that speed. 

Similarly the correct size engine 
r motor can be installed, depending 
pon the work to be done by the fan. 
ut, and here is where there is often 
onfusion of ideas, any individual fan 
| just as efficient for the mine it 
entilates irrespective of its speed. 
he highest efficiency of the fan de- 
ends upon two fundamental princi- 
les: First, the inherent qualities of 
he fan for efficient performance; 
nd, second, how well the character- 
‘tics of the fan fit the characteristics 
f the mine. 

It is not the purpose here to enter 
nto a discussion of the theory of fan 
esign. This is a problem for the fan 
ngineer. It is the purpose, however, 
o call attention to the general apa- 
hetic attitude of the coal industry 
owards efficient fan performance. 
‘he chief faults are: 

(1) The original attempt to ob- 
tain a fan to fit the mine was with- 
out full or correct knowledge of 
air volume and pressure data, re- 
sulting in a fan that was a misfit, 
usually having the wrong idea that 
a larger fan is required as the 
mine dévelops. 

(2) The mine resistance has in- 
creased due to expansion to such 


MINING 


PEM Ss I TE IE TON Ih Ie 67 


extent that the fan is inefficient for 
the present mine, and will further 
decrease in efficiency as the mine 
continues to expand. 

(3) Selecting a large expensive 
fan to operate efficiently during 
the temporary unstable period of 
a new mine rather than selecting a 
small inexpensive fan, the proper 
unit, to operate over the greater 
life of the mine when the operat- 
ing requirements of the mine be- 
come more stabilized and the work 
to be done on the air becomes 
great. If a machine cannot be ef- 
ficient all of the time, it is obvi- 
ously preferable that the machine 
is allowed to be inefficient during 
the period that there is little work 
to be done rather than at that per. 
iod when the amount of work to be 
done is great. 

(4) Old fashioned plain bearings 
are in too prevalent use. There is 
not the same consideration given 
to this factor as in the case of other 
equipment. 

(5) There is frequent loss of 
power between the motor and the 
fan. Constant speed motors stop 
loss of power in rheostats, short 
pulley centers and V belts lessen 
wind resistance and slippage losses. 
As an example of the foregoing, a 

fan 16 feet by 5 feet, typical of the 
fans in general use in the southern 
Illinois coal] field, in use at Mine No. 
8 of the Old Ben Coal Corporation, 
was discarded in October, 1932, and 
a fan 8 feet by 4% inches was placed 
in its stead. The comparative data 


follows: 
16’ x 5’ fan 8’x 414’ fan 
Blades. 6.005053 Forward Backward 
curve curve 
Speeds onus cs 1238 r. p. m. 318 r. p. m. 
Volume...... 113,856 cu. ft. 117,300 cu. f, 
per min. per min. 
Static 3.56 in. of 3.60 in. of 
Pressure... waiter water 
Overall unit 
efficiency... . 40.3% 18.1% 
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This change has resulted in a 
monthly saving of $552 in electric 
power cost. 

The complete cost of this change, 
exclusive of motor and automatic 
starter, was $5,785.11. This cost 
divided by $552 (savings per month) 
equals 10144, which is the number of 
months that the saving in cost will 
pay for the complete installation. On 
the other hand, it takes considerable 
thought to scrap a $27,500 fan and 
drive installation. 

When one considers that such a 
monthly cost has been paid for many 
years, all because of not having the 
proper ventilating unit installed, it is 
time to profit by that experience and 
prevent, if possible, recurrences. 

Fan engineers agree that the fan 
with backward curved blades will 
prove more successful when applied 
to mine ventilation than the fan with 
forward curved blades. There are 
two principal reasons: First, a prop- 
erly designed backward curve fan 
can be made to develop a higher 
mechanical efficiency than a properly 
designed forward curve fan; second, 
the backward curve fan is a more 
stable ventilating unit in that it will 
maintain its high efficiency over a 
wider range of varying underground 
mine conditions than a forward curve 


fan. The forward curve fan for a 
particular job will be smaller than a 
backward curve fan for the same job, 
due to the fact that the volumetric 
capacity of the forward type is 
higher than the backward type. How- 
ever, the slight difference in initial 
cost is greatly outweighed by the 
higher operating mechanical effi- 
ciency of the backward curve fan. It 
must be borne in mind that it is 
mechanical efficiency that determines 
cost of operation and not volumetric 
capacity or manometric efficiency. 
The reason for this difference in 
mechanical efficiency in the two types 
of fan is that the backward curve 
fan, by virtue of its larger wheel 
volume, passes air through itself at 
a lower absolute velocity than does 
the smaller forward curve wheel. In 
both cases the total work done on the 
air manifests itself, almost com- 
pletely, in the form of pressure 
energy as the air leaves the fan out- 
let. Since each fan must store in 
the air the same amount of total 
energy in order to overcome the mine 
resistance, it is obvious that it is 
necessary for the forward curve fan 
to perform a greater amount of con- 
version of kinetic energy to pressure 
energy than the backward curve fan. 
A student of aerodynamics is well 
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vare of the fundamental fact that 
fluid in motion, be it liquid or gas- 
us, When subjected to expansion 
idergoes the loss of a part of its 
ergy due to “‘shock,’? which lost 
lergy can not be recovered. It is, 
erefore, a corollary that the fan 
iat has the least amount of this 
mversion to do can be made the 
ost efficient fan, which is why the 
ickward curve fan is the more effi- 
ent type. 

The foregoing experience is typical 
a few of the leading mines in the 
al fields of the nation. To further 
ustrate the lack of application in 
-eping abreast with up-to-date fan 
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science, the following tabulations are 


given for otherwise modernized coal 


fields, the data in part being collected 
by the writer: 


Experience has taught us that 
although a fan is new and of modern 
design and operates efficiently at a 
mine of certain size, it is very im- 
probable that this fan will operate 
efficiently at another mine. Rarely do 
two mines have identically the same 
ventilating characteristics. 


As previously stated, it cannot be 
emphasized too strongly that the fan 
is usually the most wasteful consumer 
of power in or about a coal mine. 


BUDGET CONTROL OF OPERATIONS 


By G. G. CROWDER 
Assistant to Vice President in Charge of Accounting 
Peabody Coal Company 


In discussing budgets in the mining 
dustry, we find two schools, one us- 
g gross money or man-hours, and 
e other a unit or per ton basis. The 
‘oss Money or man-hour quota basis 
still in use in more companies at 
e present time. The per ton bud- 
t is an outgrowth of the former and 
rercomes or controls the variable of 
‘oduction, and to that extent is 
iperior, and in addition can be made 
e of by finance and sales depart- 
ents in addition to the operating 
id engineering departments. Inas- 
uch as everyone is familiar with the 
an-hour quota basis, we will con- 
ne our discussion to the working of 
e per ton method. 

Budgets in practical use are de- 
sed to forecast results and eliminate 
le-of-thumb practices. To be en- 
rely successful and satisfactory they 
ould be made so they can be used 
y all departments of a company. 
his is quite important and results in 
smooth-working organization. 


Budgets correctly prepared are used 
as follows: 

First. By the sales department to 
sell with confidence varying ton- 
nages, knowing exactly the cost of 
additional tonnage to give any mine 
more or full working time. The 
financial department at that time, 
knowing the factors of costs and sell- 
ing prices in effect, can forecast im- 
mediately the resulting profit or loss. 

Second. By the operating depart- 
ment to control their organization 
and obtain results expected from 
each mine as well as subdivisions of 
that mine on any day of the month. 

Third. By the accounting depart- 
ment as a basis of this cost account- 
ing as well as their general account- 
ing system, thereby eliminating dual 
control and extra effort and expense 
which exists when a man-hour quota 
basis is in effect. 

When using the man-hour quota 
basis, it is difficult to prepare and 
present in advance of operations suf- 
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ficient concrete data to permit the 
sales and financial departments to lay 
their programs for 8, 6, or 12 months 
in advance. The proper per ton basis 
makes it possible to prepare a concise 
statement of each mine, showing pro- 
duction and cost per ton for any 
number of working days in a month. 
For illustration, we present the fol- 
lowing anticipated cost for a mine: 
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cost of $1.2737 and they had 30,000 
tons in view at a price. The cost of 
this additional coal would not be 
$1.2787, but the difference between 
94,000 tons at $1.1617 per ton and 
64,400 tons at $1.2737, or $.9180 per 
ton. 

3. This chart enables the sales and 
financial departments to plan in ad- 
vanee what mines to work and how 


Labor and Fixed Total 

Days Supply Cost Charges Cost 
Worked Production Per Ton Per Ton Per Ton 
6 27,600 $1.3384 $0.4069 $1.7453 
8 36,800 1.2021 83879 1.5400 
10 46,000 1.1200 2977 1.4155 
12 55,200 1.0653 -2664 1.3317 
14 64,400 1.0263 2474 1.2737 
16 73,600 9956 -2306 1.2262 
18 82,800 9742 -2170 1.1912 
20 92,000 9560 -2050 1.1617 
22 101,000 -9410 .1960 1.1370 
24 110,400 -9293 -1873 1.1166 
26 119,600 -9184 SLOT, 1.0981 


This form is quite condensed and 
has a two-day spread in working 
days. The labor and supply cost per 
ton includes all cost at the mine for 
which a superintendent is responsi- 
ble. The fixed charges include taxes, 
insurance, depreciation, depletion, 
compensation insurance, and propor- 
tionate division office expenses. 


This statement for those who work 
better with graphs results in a hyper- 
bolic curve from which can be read 
each day of working time as well as 
fractions. (Exhibit No. 1.) 

Now, what does this do for the 
sales department? 

1. It shows the breaking point be- 
tween profit or loss for each mine. 
You will note the point where the 
average selling price line cuts the 
total cost curve shows the number of 
days and tonnage needed to break 
even, 

2. It shows them also the exact cost 
of any additional tonnage they might 
desire to sell over and above any cer- 
tain tonnage then being produced, at 
a glance. For illustration, say a mine 
was working 14 days a month at a 


many days for each one. Mines not 
only have high and low operating la- 
bor and supply costs but high and low 
idle day and supply costs as well as 
fixed charges. A scientific study of 
allotment of tonnage sold can be 
worked out without further effort 
than the application of this condensed 
per ton budget. This is the real test 
and results in a much better condi- 
tion of a company as a whole. 

These uses and others by the sales 
and financial departments can be had 
without causing the operating or ac- 
counting departments further effort 
once the budgets are prepared in this 
manner. 


The operating department, as 
stated, uses this budget to control 
their organization and get the results 
they wish. It enables them to know 
on any date of a month with a given 
number of working days the cost they 
should have. For example, on the 
20th of the month with 9 working 
days, it is equivalent to 12 days on a 
monthly basis, so the mine superin- 
tendent should have a labor and sup- 
ply cost of $1.0653. This can be car- 
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ried further by breaking the total 
mine cost down into departments and 
sections so each foreman will know 
how he stands as well as the superin- 
tendent for his mine as a whole. The 
budget is made by the engineering 
and planning divisions from about a 
three-month experience to arrive at 
an average working day, idle day, and 
Sunday. It is changed each time 
there is a change in wage scales or 
general physical condition of the 
mine. Sufficient margin must be al- 
lowed for keeping the mine in ap- 
proved working condition and fre- 
quent examinations, of course, made 
to see to this point. The main ad- 
vantage of this per ton method is 
that it permits the superintendent to 
know exactly where he stands at any 
time during the month, and by know- 
ing that he can plan and do his ad- 
vance work as he has margin to do it 
on a systematic basis. It has been 


very interesting to notice the general 
condition of properties improve where 
this system has been put into effect. 
There are numerous hurdles along the 
way to prevent bad practices develop- 
ing and continuing to the detriment 
of the property. Time does not per- 
mit of further explanation about the 
many steps of preparing this work- 
ing per ton budget and the benefits 
to be derived by operating depart- 
ments. 

This particular method of budget- 
ing was developed through the joint 
efforts of the operating and account- 
ing departments, as all should be pre- 
pared. There is absolutely no over- 
lapping or duplication anywhere in 
it, and the daily cost made daily is an 
integral part of the general account- 
ing practice. The cost statement, a 
reduced Exhibit No. 2, definitely con- 
trols all labor and equals the total 
pay roll, as well as all supplies. This, 
of course, takes in non-operating as 
well as operating charges. 

One important diversion has been 
made (as will be noticed) in that all 
labor has been broken down into 
lines of control rather than depart- 
ments of cost, like haulage, drainage, 
ete. For example, each section fore- 
man’s cost is subdivided to give his 
cost of coal to the parting, including 
the mining cost whether it be piece- 
work or mechanical loading. The 
electrician, mine manager, top boss 
also have sections on which costs are 
computed. There is a distinct advan- 
tage in this in that it shows the cost 
of each boss’ department. It is quite 
simple to obtain the haulage, ventila- 
tion, drainage, mining machine re- 
pair, lubrication, and other costs if 
desired. The expense for both labor 
and supplies is accumulated daily and 
to date for a month by all these sub- 
divisions for further comparative 
purposes. 


Under this plan no foreman is al- 
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lowed to carry a semimonthly time 
book and no timekeepers are needed. 
The bosses write off a time sheet each 
day. This is printed up to simplify 
his work and keep distribution uni- 
form. Captions are in line on the 
same as on the cost statement. A 
perfect balance between pay roll and 
cost distribution is obtained in an 
easy manner, Time sheets are posted 
direct to a duplicate pay statement. 
Exhibit 7, thereby eliminating all pay 
forms and reducing pay-roll depart- 
ment’s time by the time used to pre- 
pare statements. 

Supplies should be as closely 
watched and budgeted as labor. They 
should be charged into cost as used. 
This makes it necessary to accurately 


account for them as received and 
used. This results in inventory rec- 
ords which permit of further studies 
in minimum and maximum quantities 
to be kept on hand. Supplies should 
be arranged to permit frequent check- 
ing to prevent inventory shortages 
which disturb the budget. 
be accomplished by arranging sup- 
plies in the bins or shelves in exactly 
the same order as the inventory rec- 
ords are kept. Space should be al- 
lotted each item so it will have a 
space at the front of the bin at which 


point a small identification card 
should be tacked. If the supplies are 
neatly arranged so they can be 


counted with the eye, then whole de- 
partments can be counted and 


This can © 
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cked in a half hour and inven- 
y variations will disappear and 
se to be a disturbing element in 
geting. 

‘his all necessitates a very close 
‘king arrangement between the ac- 
nting and operating departments, 
if properly worked out the main 
ounting office can dispose of all 


expense ledgers and use the records 
compiled at the mines for cost pur- 
poses, for their financial records at 
the end of the month. Needless to 
say, by doing this general books can 
be closed 5 to 10 days earlier, which 
is a further advantage to the finan- 
cial heads of the company. 


Another distinct advantage in mak- 
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ing use of the daily cost records pre- 
pared at the mines for the financial 
reports, it eliminates friction and mis- 
understanding between departments, 
for there is no change between the 
mines and the finished reports as far 
as labor and supplies are concerned. 

This is no experiment. It has been 
in use 12 years in principle. Re- 
finements are added as merited. Not 
long ago, the loading-machine manu- 
facturers gave us the idea of figur- 


OFT ne Laer 


ing the cost of coal to the parting, 
which resulted in putting the mining 
cost into a sectional split-up under 
each boss. It has resulted in some 
savings in closer supervision of the 
mining or ‘‘face’’ cost. 

The accounting firm who installs 
this system have applied the same 
principle to foundries, machine shops, 
retail coal yards, and numerous other 
forms of manufacture. It has been 
very satisfactory to us. 
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ADVANTAGES AND USE OF DEDUSTED COAL 
AND ITS PRODUCTS 


By HENRY F. HEBLEY 
Allen & Garcia Company 
Chicago, II]. 


1 Europe the removal of dust from 
| was a practice brought about to 
rove the art of coal cleaning. 
erican development however, grew 
m the demand for a special fuel, 
ch would be more suitable for use 
small automatic stokers. 

Vhen attempting to burn slack coal 
domestic stokers, which are auto- 
ically controlled, either from the 
1m pressure line or the room tem- 
ature, it often occurs that the 
cer is not in operation for a con- 
arable period of time. During this 
rval, the fuel bed is prone to form 
rust on the top, and on the re- 
iption of the coal feed and the 
supply, the crust forms an im- 
vious crown on top of the fuel 
, causing a ring of “forge fire” 
the furnace, with its attendant 
ess air and poor efficiency, To 
igate this objection, minus 5 /16” 
1 was treated in aspirators to re- 
ve the minus 48 mesh material. 
s procedure, especially when ap- 
2d to free burning coals of the 
Iwest coal fields, tended to keep 
fuel bed more porous. giving an 
n distribution of air. It is a char- 
eristic of Illinois coals that the 
/ content increases with decreasing 
2; and as the ash is low in fusion 
nt, the removal of the dust reduces 
- clinkering tendencies, and be- 
ise of the absence of very fine 
st, a minimum of material is lifted 
o the tubes, or flues, of the boiler. 
art from this freedom from oper- 
ng annoyances, an eight day test 
nparing minus 2” screenings and 
justed coal, showed a 5% increase 


in evaporation per pound of coal, in 
favor of the dust free coal. 

When cleaning coal the possible ad- 
vantages accruing from the removal 
of the dust prior to cleaning should 
be given consideration. 

Improvement in Efficiency of 
Cleaning. 

It is well known that the efficiency 
of coal cleaning equipment depending 
on the difference in specific gravity, 
both wet and dry, becomes less, as 
the size of the coal treated decreases. 
In this regard, the wet systems gen- 
erally maintain their efficiencies to 
a smaller size than dry cleaning 
equipment, but with few exceptions. 
any improvement in cleaning accom- 
plished on coal below 60 mesh, is 
negligible, 

To illustrate this condition, Curve 
No, 1, based on data given by Mott 
has been drawn. Two samples of 
minus 1 /2” coal, from the same mine 
and seam, were subjected to cleaning. 
One sample was washed in a wet sys- 
tem and the other was treated on a 
dry table. It will be noted that the 
wet system cleaned to 4.5% (inherent 
ash, 8%) down to 10 mesh, after 
which the ash content rose rapidly 
as the size decreased. 

Similarly, the dry cleaning system 
cleaned to 5% but began to lose in 
efficiency below 1 /8” in size. The 
removal of the fine sizes would have 
eliminated that portion of the coal 
which received scant improvement. 
Improvement in Drainage of Washed 

Coal. 

After coal has been washed the de- 

watering of the product must be as 
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efficient and rapid as possible. Sized 
coal above 1/2” leaving the wet siz- 
ing shaking screens, are little 
troubled with high moisture content 
as the voids are large and the ratio 
of surface to volume of individual 
coal pieces is small. However, the 
drainage of fine coal presents many 
difficulties, 


Due to the large surface of the 
fine coal and the closeness with 
which adjacent pieces can be packed, 
capillarity in the coal mass makes 
gravity drainage practically «useless, 
Also, due to the porous structure of 
Fusain, any considerable percentage 
in the fine sizes will effectually hold 


. to moisture. 
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Surve No. 2 shows the moisture 
ained in various sizes, after the 
1 sample had been subjected to 
vity drainage for 24 hours. Thus, 
7 coal below 48 mesh in size will 
w practically no reduction in mois- 
e content. Other systems of de- 
tering are available such as high 
ed screens, centrifuges, suction 
ers, and heat dryers; but these are 
yensive both in investment and 
intenance. Should there be soft 
le or clay present, which disin- 
rates quickly when in contact 
h water, the drainage problem in- 
ases in difficulty. 

Jedusting the coal prior to coal 
aning would have the advantage 
removing the troublesome fraction 
the feed and facilitate drainage. 
2 characteristics of the coal may 


be such that the dust removed may 
be low in ash content. If such is 
the case, the dry dust can be remixed 
with the cleaned fine sizes, increas- 
ing the yield and decreasing the 
moisture content. 


In the wet washing of coal, the ap- 
pearance of the finished product is of 
importance, If the coal is dull and 
coated with fine particles of coal 
dust deposited by the washery water, 
it gives the impression of being dirty 
notwithstanding the fact that it con- 
forms to the ash requirements. Rins- 
ing sprays are used to overcome this 
objection, but unless generous quan- 
tities of clean spray water are used, 
the coal will continue to be lustreless. 
The elimination of the dust, however, 
leaves the coal brighter, as it leaves 
the dewatering screens and reduces 
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the quantity of “make up” water re- 
quired. 


Improvement in the Clarification of 


Washery Water. 


In washeries where the water 
supply is restricted, or where the 
State Law forbids the discharge of 
contaminated water to creeks or 
rivers, it is necessary to install water 
clarification equipment. Where ex- 
tremely fine sizes are present, and 
especially if clay or shale particles 
are in suspension, clarification be- 
comes difficult. 


To illustrate this condition, Curve 
No. 3, based on data from Needham 
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has been plotted. It will be seen that 
below 60 mesh, the falling velocity is 
very small, even in still water. If 
any agitation of the water in the 
settling tank is experienced, the clari- 
fication is still further retarded. Due 
to the discharge of dirty water from 
the washery into the tank, there is 
always some disturbance and velocity 
present, The elimination of the fine 
dust before treatment, therefore re- 
duces the water clarification prob- 
lem, as the larger particles settle 
faster. The specific gravity of the 
wash water may then be kept more 
constant, and the washery results 
will be more uniform. 
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Control of the Fusain in Coking Coal: 

Until recently, it was thought that 
fusain (mother coal, or mineral char- 
coal) was a detriment to the manu- 
facture. of coke, It was distinctly 
non-coking, and tended to form a 
large percentage of coke breeze, 
However, the work of Wheeler and 
Mott has shown that fusain properly 
controlled may be mixed with coal of 


a coking nature and the resulting 
coke will be quite satisfactory and in 
some cases improved. 

As fusain is for the most part ex- 
tremely friable, it is often found con- 
centrated in the fine sizes. Curve 
No. 4, based on data given by the 
same authorities (Wheeler and Mott) 
shows clearly the rapid increase of 
the fusain percentage as the sizes de- 
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crease. With coal of this nature, 
the removal of the fine dust and the 
remixing of it in the correct propor- 
tion will allow the coking mixture to 
be controlled, If mixed with washed 
coal the reduced moisture content 
thus brought about will enable an 
increased coke oven output to be 
obtained. 


Use of the Products of De-dusting. 


The foregoing description has dealt 
chiefly with the advantages to be de- 
rived from dedusting raw coal prior 
to delivering it to coal cleaning ap- 
paratus. However, with the excep- 
tion of coals whose extracted dust is 
low in ash, and can be mixed back 
with the washed product, there is a 


definite problem to be solved in the 
disposal of the extracted dust, 

In contemplated plants where no 
coal cleaning equipment is to be 
installed, and the dedusted coal is to 
be prepared for domestic stoker use, 
the inability to find a market for the 
dust deters the operator from mak- 
ing the necessary installation. There 
are, however, various potential out- 
lets for this by-product which will 
bear some consideration. When con- 
sidering the uses of coal dust, the 
following outlets come to one’s mind: 

(1) Briquetting of the dust. 

(2) Transporting the dust in cars 

to pulverized fuel power plants. 
(3) Colloidal fuel. 
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Low temperature carbonization 
of the dust. 

Burning the dust in furnaces 
without further grinding. 


(4) 
(5) 


It is realized that in all these mat- 
ters the question of economics is the 
ultimate governing factor, and each 
problem should be weighed on its 
merits, 

Briquetting: 


This method of disposing dust has 
been in use for many years, notably 
in Germany, Great Britain, Belgium 
and France. The briquetting of 
brown coal (lignite) in Germany has 
developed into a huge industry. This 
particular material fortunately does 
not need the addition of a binder, 
With bituminous coal, however, a 
binder is needed. This material con- 
sists either of coal tar pitch or as- 
phalt, although, many other substan- 
ces ranging from wood pulp sulphite 
stock to molasses have been tested 
and in some cases adopted. A coal 
tar pitch having a softening point 
between 140 degrees F. and 170 de- 
grees F. gives satisfactory results. 


In the manufacture of briquettes, 
a high proportion of fine dust will 
require a large amount of binder. 
The amount required varies from 6% 
for high volatile coals with small 
quantities of dust, to 10% for low 
volatile coals with heavy dust concen- 
trations. Moisture content in coals 
to be briquetted should not be over 
5%, and the ash content should be 
kept low, as it wastes the binder. 


Generally, the cost of the pitch is 


quently the smallest amount consis- 
tent with the quality of the briquette 
should be used, Since so much has 
been published on the manufacture 
of briquettes, further study can be 
made by referring to the various pub- 
lications dealing with this subject. 
Pulverized Fuel Plants: 


The burning of coal in pulverized 
form can be accomplished quite sat- 
isfactorily when the feed to the pul- 
verizing mills is composed of dust 
collected from dedusting apparatus. 
In a test run on such material, it was 
found that the mills had no difficulty 
in grinding it, but trouble was ex- 
perienced in unloading the coal dust 
from the car, However, there are 
available several designs of tank cars 
which have been developed for the 
efficient handling of finely powdered 
materials. 

Colloidal Fuel: 


Recently there has been renewed 
interest in the manufacture and use 
of coal-oil mixtures wherein finely 
ground coal dust is mixed with fuel 
oil, and a small proportion of lime 
rosin “soap” acting as a_ stabilizer. 
This mixture is used as a substitute 
for liquid fuel. It has the advantage 
of being able to be burned with a 
minimum of excess air and due to 
the presence of solids in the flame, 
a more intensely radiating flame is 
obtained. For a given volume, col- 
loidal fuel contains a greater number 
of heat units than either coal or oil. 

Due to the specific heat of the 
mixture being approximately 26% 
less than fuel oil, less heat is re- 


the main item of expense, conse- quired for heating the fuel prior to 
BCStAIN Ovyteee eek eared eee 2 4 6 12 
WibeNeY TOY WVOWUEES: aoos peepee ee 2 2.25 0.66 3.17 
Pressure on fuel in lbs. per 

sq. TY ee Meee Soy dca ce 131.8 149.5 156.5 101.0 
POW TOD HN OP Ae 65.5 70.7 91.5 84.2 
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being fed to the burners. The fol- 
lowing tests on the boilers of the 
U.S.S. Gem, burning colloidal fuel, 
consisting of— 

30% coal 

70% fuel oil 


: Settling 
Mixture Petiod 
Silom OCA» COBLMe me eee 
69% Navy fuel oil 6 Months 
Staite eee eee 
38% Coal & coke ........:.1.--.-- 
62% Mexican fuel oil 5 Months 
Stabilizer: eas tees 
AO Som GC Oa lees eeenes ee oe 
60% fuel oil 9 Months 


Tests have also been carried out 
by burning this type of fuel in the 
fire boxes of oil burning locomotives 
and the results were quite satisfac- 
tory. 

Low Temperature Carbonization: 

An enormous amount of research 
on low temperature carbonization of 
coal has been carried out during the 
past decade and is continuing. Many 
varieties of equipment have been con- 
structed and tested. One of these, 
which shows promise, and which is 
directly applicable to the manufac- 
ture of domestic smokeless fuel from 
coal dust, is the C. T. G. (Chemisch- 
Technische Gesellschaft) system. 
It has the advantage of being able 
to coke aspirated dust 1/25” by 0” 
extracted from coal in dedusting 
units. It is claimed that excellent 
coke was obtained from a low grade 
dust containing 13.1% ash, A full 
description of this machine is given 
in the Proceedings of the Second 
International Conference on Bitu- 
minous coal, Vol. 1, 

Production of Water Gas From 

PowerFuels: 

It is well known that passing steam 

over heated carbon will form water- 
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1% lime rosin stabilizer, were 
given by S. E. Sheppard. 

Referring to the ability of the 
solids in the mixture to stay in sus- 
pension over a period of time, the 
following figures by L, W. Bates are 
of interest. 


% Solids 


Settling Use Authority 
Marin 
Trace Patter Bates 
Marine 
2.6 Boiiers. Bates 
nace | Maine | sats 


gas, a gas very rich in hydrogen. 
The demand for hydrogen for vari- 
ous chemical and industrial processes 
has increased greatly in recent years, 
and as the water-gas method of hy- 
drogen production is one of the 
cheapest, it is well worth considera- 
tion. 


Normally the manufacture of 
water-gas is intermittent, there being 
alternately “blowing” and “steaming” 
periods, 

With the Heller process, which has 
been installed in a semi-commercial 
way at the Berlin Gas Works in 
Germany, pulverized coal is sprayed 
into a cylindrical retort, where the 
fine coal dust comes into intimate 
contact with jets of superheated 
steam. The process is continuous 
in operation and provides another 
possible outlet for some of the dust 
at coal mines. 

Combustion of Coal Dust Without 
Further Grinding: 

There is another very promising 
field where the coal dust fron de- 
dusting equipment can be used with- 
out further preparation, It consists 
of burning the coal dust in the nor- 
mal pulverized furnaces, modified to 
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handle the raw coal dust. Over 
twenty installations have been put 
in at various Germany mines where 
dedusting or aspirating apparatus 
has been installed as part of the coal 
preparation equipment. 

Most of the coal burning installa- 
tions are giving very good results 
even though some are handling dust 
whose maximum size pieces are from 
.078 to 0.157 inches in diameter. 
Most of the furnaces are similar to 
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the ordinary pulverized coal units, 
with the exception that inclined por- 
ous refractory grates are placed at 
the bottom of the furnace. The coal is 
blown into the furnace chamber in 
the usual manner, and that percen- 
tage of the dust which is small 
enough, burns in suspension while 
the heavier coal particles settle out 
of the gas stream and are deposited 
on the refractory grates. 

As these grates are provided with 
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the necessary air inlets, the coal, 
after being deposited, is supplied 
with sufficient air to complete the 
combustion of the coarser particles. 
The velocity of the air entering 
through the deck is such that all but 
the largest particles are lifted off the 
grate and burned in suspension. Fig- 
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ure 1 shows a cross sectional eleva- 
tion of a boiler installation which is 
at present in operation. 

The following test results taken 
from figures given by O. Haller are 
indicative of the operation that has 
been attained with some of these in- 
stallations. 


Description 


Test No. 1] Test No. 2| Test No. 3 


Test No. 4 


Coal Burned Med. Vol. Low Vol. Low Vol. | Low Vol, 
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Moisture =. 05. ee ee 3.20 PALES 1.69 1.738 
AS aes 2 ee eee, 11.60 6.53 8.60 Tat 
Nie) bedi ey ee eae PASS 11.41 21.05 NAS 
Fixed Carbon 59.97 79.89 68.66 78.53 
Cal. Value as Received ........ 12460 13750 13540 13748 
Screen— 
LiS DY LINOS | Onees ee eeeree 38,388 % 55.07% | Dust from |Dust from 
Now (6) bye Novel 55.89% 25.68% | Aspirator | Aspirator 
NOLS by Ole ee 5.73% 19.25% 
BGOieRo ne ee ee ee ee 884 HP Silo. Hie. Soo) Hibs orate) Bue. 
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urnace = ViGla = eee, 5060 ecu. ft./3430 cu. ft.J1766 cu. ft.| 1766 cu. ft. 
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CORDES SI er eer Lee 13.5 SES 15.1 16.6 
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ing load for the boilers would be Ge- 
sirous when burning the class of fuel 
and coal mine steam demands are 
notoriously fluctuating. This disad- 
vantage, however, can be overcome 
by modern steam power plant design. 


A study of the proximate anal- 
yses will indicate that low volatile 
coals containing as little as 12 per 
cent have been burned successfully, 
Coals similar to Pocahontas or New 
River seams with the volatile matter 
varying from 16% to 25%, should 
give no difficulty. As the ash must 


be kept in its dry state, sufficient 
furnace volume and water cooled 
wall area is essential, Figure No. 2 
shows a typical dedusting equipment 
which can be used for the removel 
of dust from the fines. 

The object 


notes has been to draw to the atten- 


in submitting these 


tion of those interested, the many and 
varied ways in which dedusted coal 
If 
that object is in any degree realized, 


and its products can be utilized. 


then the paper has served its purpose. 
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PROCEEDINGS OF ILLINOIS MINING INSTITUTE 
FORTY-FIRST ANNUAL MEETING 
Friday, November 3, 1933 
Held at Hotel Abraham Lincoln, Springfield, Illinois 


MORNING SESSION 


With a resounding rap of the 
gavel, the morning session of the 
forty-first annual meeting of the 
Illinois Mining Institute was called 
to order by President Charles F. 
Hamilton, who asked that those mem- 
bers of the Institute standing in the 
rear of the room and the lobby would 
please come forward and take seats. 
This request was graciously and 
promptly complied with, and with the 
restoration of quiet, President Hamil- 
ton opened the meeting with the fol- 
lowing remarks: 

President Charles F. Hamilton: 
Members of the Illinois Mining Insti- 
tute, and Distinguished Guests: 

It gives me great pleasure to open 
the forty-first meeting of the Illinois 
Mining Institute and to see so many 
members present, which voices the in- 
terest we all take in our Institute. 

We are privileged this morning 
in having with us the Mayor of this 
beautiful and delightful city, who 
will welcome us to his surroundings. 
I take pleasure in presenting the 
Honorable John W. Kapp, Junior. 
(Applause. ) 

Welcome to city by Hon. John W. 
Kapp, Jr., Mayor of Springfield, IIli- 
nois: 

Mr. Chairman and Gentlemen of 
the Illinois Mining Institute: 

As Mayor of the City of Spring- 
field, and on behalf of its citizens, 
I want to extend to you a most 
hearty and sincere welcome. 

Springfield, as you gentlemen all 
know, is the capitol city of Illinois. 


We have located here the capitol 
group of buildings, the State House 
in particular, and I am only too sorry 
that today the Legislature is not in 
session so that you gentlemen could 
be with that august body, visit them, 
and see how the laws of the great 
State of Illinois are made. 


We also have here the Centennial 
Building, in which building are lo- 
cated the Illinois State Museum and 
the Hall of Flags. I would like to 
call your attention to that great old 
Hall of Flags, in which is displayed 
a flag for every military organization 
that ever served under this great 
State. Some of you gentlemen who 
have had experience in a military 
way, or who have friends or relatives 
who have had military experience, 
will be happy to see that old flag 
under which you or they served. 

The other building in this capitol 
group is the Supreme Court—a very 
interesting place to visit. 


Springfield, gentlemen, as you 
know, is rich in history. We have here 
the home and also the newly recon- 
structed tomb of the immortal Abra- 
ham Lincoln. I would like to ask 
that you pay them a visit, especially 
the tomb, pause a moment there and 
again be inspired by the spirit of that 
great man,—a spirit which is so much 
needed during these trying times. 

Now, gentlemen, if you will permit 
me for a moment to digress from a 
speech of welcome, I have in my mind 
a thought that I would like to give 
you men interested in the mining 
business. You have probably read 
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in the local and metropolitan press 
in the last week or so a story of nat- 
ural gas in the glass industry. First 
they subsidized the press and other 
gentlemen with sincere motives in 
order to get publicity. Now I can 
truthfully say that I have had a wide 
acquaintance with the coal and gas 
industries. When natural gas was 
first introduced into Illinois (except 
for my city attorney) I went by my- 
self and appeared before the Illinois 
Commerce Commission, objecting to 
it as not being an organization which 
should be given a certificate of con- 
venience and necessity for selling 
natural gas in this State. My reason 
for being there was that Springfield 
is almost entirely surrounded by the 
coal industry, and as it is primarily 
a coal city, I thought it would hurt 
Springfield in a civic way. I also had 
in mind trying to take care of our 
citizens in the way of getting for 
them cheaper gas. I am _ talking 
about the usual household—not the 
industries. 


We appeared there by ourselves, 
objecting to this certificate of con- 
venience and necessity being issued. 
No one appeared with us. After- 
wards, we made an attempt to try 
and induce the coal operators of the 
State of Illinois and the coal-carry- 
ing railroads to go along with us 
and help us in this fight about nat- 
ural gas. Now I want to say to you 
gentlemen who are primarily inter- 
ested in the coal business that you 
have a real fight on your hands. 
This was two years ago, and I think 
you are beginning to realize it now. 
I still have before the Illinois Com- 
merce Commission one case in which 
I am attempting to say to the natural 
gas people that if they make a price 
to the industries for natural gas com- 
parable to a price for coal, that we 
are satisfied, but if they make the 
price of natural gas to any industry 
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cheaper than coal and then make the 
average householder pay more for it, 
we object to that. 

My idea in saying this to you gen- 
tlemen is that that case is to be heard 
some time this month, and, if pos- 
sible, I would like to have some sort 
of resolution passed by this august 
body to help me with my fight on 
natural gas as against coal. You 
gentlemen know, from an economic 
standpoint, that the coal business of 
Illinois is of paramount importance, 
and I feel, with your help, we can 
see that natural gas will be sold at a 
price where you gentlemen will be 
able to live—where the coal miner 
will be able to live—where the rail- 
road man will be able to live—and 
where all will be happy. I want to 
say to you that this is your fight 
now, along with the fight that I 
started. I do want to apologize to 
you for saying this, but it was in my 
mind. I feel that I want to co-oper- 
ate with you in every way to help 
the mining industry of Illinois. 

In conclusion, permit me to say 
that if there is any way in which I 
can help to make your visit here 
more pleasant, you will find me very, 
very happy to do so, as I would like 
to have you carry away from Spring- 
field a pleasant memory of your 
visit here. 

(Applause). 

President Charles F. Hamilton: I 
wish to thank Your Honor for your 
gracious words of welcome, which 
I know are thoroughly appreciated 
by the members of the Institute, and 
also the thought which you have 
given them, which, in my judgment, 
should probably be discussed a little 
later, and will be introduced as “New 
Business.”’ I wish that we were able 
to take advantage of the invitation 
to see the many historic places of 
interest in this city, but we have 
quite a lengthy program for the 


a 


IELINOIS 


‘morning session, as well as the after- 
moon, and the banquet this evening. 
However, if it is possible and we can 
find the time, we must ask you to 
show us all these buildings. 


Your Honor, we will be very de- 
lighted to have you stay with us dur- 
‘ing our morning session, as well as 
our afternoon meeting and banquet. 


Mayor Kapp: Thank you, Mr. 


President. 


President Hamilton: The next or- 
der of business is the reading of the 
minutes of last meeting by the Sec- 
retary. 


Mr. Schonthal arose to read the 
‘minutes of the last meeting, but be- 
fore he started to do so, the Chair 
recognized Mr. George C. McFadden, 
who made the following motion: Mr. 
‘President, I move that we dispense 
‘with the reading of the minutes, as 
I think everyone here is well ac- 
quainted with the printed Proceed- 
‘ings. Motion seconded and carried. 


Mr. Hamilton: The next order of 
‘business is the report of the Execu- 
‘tive Board. As Chairman, I might 
say that one small meeting was held 
last November in Southern Illinois, 
where the general work for the year 
was discussed—and during the pres- 
‘ent year several communications 
have been sent out on matters of 
interest to the Institute. Not in the 
way of alibi-ing, but as you all know, 
some of us have been busily engaged 
with matters of a Federal and State 
nature and possibly the business of 
the Institute has been somewhat ham- 
pered in that regard. However, I 
think the report will show that the 
Institute is in a very healthy con- 
dition both physically and financially, 
and to confirm that statement, I will 
ask the Secretary to make his re- 


' port. 
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SECRETARY’S REPORT 


Illinois Mining Institute, Novem- 
ber 3, 1933. 

To the Officers and Members of 
the Illinois Mining Institute: 

There is very little for the Secre- 
tary to report this year, aside from 
the statements to be presented show- 
ing the cash position and member- 
ship situation. 

We have been fortunate in being 
able to add to our financial position, 
and the operation for the year shows 
a comfortable profit. 


Due to the many difficulties that 
all our members have experienced 
during the past year, we have not 
been able to maintain our position 
from the standpoint of numbers of 
members as we have in the past, but 
we hope that the future holds better 
things along this line. It is the hope 
of the Secretary that we might be 
able to get our membership during 
the coming year up to at least five 
hundred active members. 


I wish to express my appreciation 
to all the members, the executive 
board, and the officers for their will- 
ingness to co-operate whenever this 
was needed. 

During the year we suffered the 
loss of three of our members: Mr. 
Joseph Viano, Mr. David I. Rock 
(who was a member of the executive 
board), and Mr. John Rollo (who was 
an honorary member, having been a 
charter member of the original In- 
stitute formed in 1892). Letters of 
condolence were dispatched to the 
members of the bereaved families. 

Respectfully submitted, 

B. E. SCHONTHAL, 


Secretary-Treasurer. 
President Hamilton: Next in order 


of business is the report of the audit- 
ing committee: 
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ILLINOIS MINING INSTITUTE 
Cash Statement, November 1, 1933 
REPORT OF AUDITING COMMITTEE 


RECEIPTS: 
Cash on hand November 2, 1932...........-...- $981.75 
Less amount voted to secretary for extra 
@xpenseés!. 2:2. 2) eel ee See eee 500.00 $481.75 
Dues collected 1933 from 275 regular 
members ateso-00meach se. se= ener ees 825.00 
Interest earned one OOn 0 Siesss eee eee 225.00 
Prohitabromsy.ca ta b.00 kee ence aine eee 318.18 
IBroticeets O10 .0.2 tag Ts) yee ee 14 
Motel e Re Ce ptisy sess eas nessa ea ences een $1,850.07 
DISBURSEMENTS: 
General Expenses: Postage, printing, mail- 
ing, telephone, telegraph, etc. -..........- 433.73 
Balance on hand in bank 11-1-33...... $1,416.34 


The foregoing is found to be correct. 
AUDITING COMMITTEE. 


Bonds Owned by the Illinois Mining Institute: 


One—Chicago, Burlington & Quincy Railroad Co....._.................-..... $1,000.00 
One—Missouris PacthichRallroe di © Orcs ee eenae seen 1,000.00 
One—Westerns Unions eles raph G on messes eee ee 1,000.00 
Two—W.(S: Treasury Certificates, $1000) each: = 22. ees 2,000.00 

(At the reading of the item, of the Membership Committee will 


“Profit from boat trip, 14 cents,” 
there was much mirth and laughter.) 

President Hamilton: Gentlemen, 
you have heard the report of the 
Secretary and the financial report. 
What is your pleasure? I would be 
glad to receive a motion that they be 
adopted as read and placed on file. 


Mr. Joyce: I make a motion to 
that effect. Duly seconded and car- 
ried. (Unanimously adopted.) 


President Hamilton: Mr. McFad- 
den, have you a report to make on 
membership? 

Mr. George C. McFadden: Mr. 
Chairman and Gentlemen: From what 
the Secretary reported, it would ap- 
pear that the Membership Committee 
was not too successful in obtaining 
new members, but we feel reasonably 
sure, aS a committee, that when this 
meeting closes today the endeavors 


have shown very good results in the 
number of registrations. 

President Hamilton: Is there any 
unfinished business to come before 
the Institute? 

Secretary Schonthal: 
I know of. 


None that 


President Hamilton: We have now 
reached the time for new business. 
Is there any new business to come 
before the Institute? 

Mr. John A. Garcia: There has 
been quite a little discussion among 
certain members, and rather earnest 
discussion at that, on the question 
of establishing a scholarship in 
Mining Engineering at the Univer- 
sity of Illinois, to be sponsored by 
the Illinois Mining Institute. I would 
like to bring this question up for 
discussion at this time, to the end 
that our officers appoint a commit- 
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fee to discuss the subject and make 
A report on our River Trip next 
June. It is our idea that some lad 
from the mining camps be given an 
opportunity for an education at Ur- 
oana and that the movement be spon- 
sored by the Illinois Mining Institute. 

President Hamilton: The meeting 
S open to discussion on this sugges- 
ion. 

Mr. H. H. Taylor, Jr.: Because of 
purposes of the Illinois Mining 
stitute is to promote education in 
-oal mining within the State and be- 
sause of the fact that I think we 
lave a very able staff in a school 
‘ight within our own State, I think 
that it is very proper that we start 
this very commendable scholarship 
‘und, and I move that you appoint a 
‘ommittee to discuss the matter and 
‘eport back in the near future, or, as 
Mr. Garcia suggested, on the annual 


oat trip. 
President Hamilton: Any further 
liscussion? There seeming to be 


1one, the President inquired of Mr. 
Taylor if he understood that he made 
he foregoing as a motion, and Mr. 
Taylor replied in the affirmative, 
pon which the motion was duly 
econded and carried. 

President Hamilton: Mr. Taylor, 
ust how many do you suggest I shall 
ippoint on that committee? 

Mr. Taylor: Three. 

President Hamilton: It has been 
noved and seconded that a committee 
f three be appointed to inquire into 
nd arrange for considering an ap- 
ropriation for a scholarship or schol- 
irships in Mining Engineering (to be 
ailable later) at the University of 
llinois. I take the liberty of sug- 
resting that the appointment of that 
ommittee be referred to the present 
ixecutive Board, so that the incom- 
ng president may have a hand in the 
election of it, as this administration 
s about at an end. 
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Mr. Garcia: All we ask is that 
the Illinois Mining Institute take this 
matter up, and we leave it to your 
judgment, Mr. President, as to how 
the matter be handled. 

President Hamilton: Any discus- 
sion on this subject? There being 
none, he said that the announcement 
of the personnel of the Committee 
on Scholarship would be made at 
the afternoon meeting and that a 
meeting of the Executive Board was 
called immediately after the adjourn- 
ment of the morning session and be- 
fore the luncheon. He then inquired 
if there was any further new busi- 
ness, and Dr. M. M. Leighton, being 
recognized by the Chair, spoke as 
follows: 

Mr. President, and Fellow Mem- 
bers of the Illinois Mining Institute: 

I have a matter I would like to call 
to the attention of the Institute, too. 
I have discussed this matter previous- 
ly with your President and a few 
others. Therefore, I feel that it is 
proper to bring this matter to your 
attention. 

You have in mind that three years 
ago the Illinois Mining Institute took 
the initiative in sponsoring the es- 
tablishment of Mineral Research Lab- 
oratories at the State Geological Sur- 
vey at Urbana. These Laboratories, 
by grant of the Legislature, were 
established, and they have now been 
running about two years. The results 
of their researches seem to be so suc- 
cessful as to make the suggestion that 
I am going to make proper. 

The position that we took at that 
time was that it made no difference 
as to the housing of these labora- 
tories—just so we got them. Our 
position was: “Give us temporary 
space in which we may be able to 
show whether or not such researches 
as we wish to make will be of value.”’ 

The time has now come when the 
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evidences of those researches are ap- 
parent, in several ways. Many of 
you have visited the Laboratories at 
Urbana and many of you have heard 
our reports on our investigations. 
The exhibit of briquettes made from 
fine coal without an artificial binder 
out in the hall is one tangible result. 
There are others that I will not take 
time here to describe. 

The point is—that these Labora- 
tories, which have been running now 
about two years—are overcrowded 
and there is no room for more equip- 
ment needed to carry out fully the 
lines of research. Our space is en- 
tirely inadequate. 

Now, it so happens that there has 
arisen this Public Works fund of the 
Federal Government of several bil- 
lions of dollars which is to be allot- 
ted to various sections of the coun- 
try for those things that will help 
aid employment and also give stabil- 
ity to the present economic needs of 
our country. : 

I wish to call this matter to the 
attention of the Institute and raise 
the question as to whether or not con- 
sideration should be given to the mat- 
ter of asking for an allotment that 
would provide adequate housing for 
the Mineral Research Laboratories. 

In discussing this matter with your 
President, he suggested that I bring 
before the Institute this statement, 
and that, if this body saw fit, it be 
referred to the Executive Committee 
for further consideration, with the 
view of an appointment of a Special 
Mineral Industries Building Com- 
mittee. 

There are one or two things I 
would like to mention in this con- 
nection. I am sure that you will be 
interested to know that in connection 
with the reclassification of North 
American coals, which is under the 
sponsorship of the American Society 
for Testing Materials, that we have 


been able to clear up a number of 
questions in regard to whether some 
of the Illinois coals should be classi- 
fied as bituminous or sub-bituminous. 
It was only by having our own lab- 
oratories that we were able to study 
these questions and obtain scientific 
information which now answers these 
questions and makes it clear that Ilh- 
nois coals should be classified as bi- 
tuminous. In this work, our results 
were checked by the laboratories of 
the United States Bureau of Mines. 

Now, these laboratories are in po- 
sition to do that kind of thing, and 
while some of our work may not ap- 
pear on the surface, it is being done 
wherever possible to support our coal 
industry, to extend the uses of Illinois 
coal and all the other mineral prod- 
ucts in this State—and so I wish to 
leave this question to you, as to 
whether or not this matter should be 
given consideration by the Institute— 
as to whether or not a request should 
be sponsored by them, for an allot- 
ment of funds from Public Works 
in Washington for the building of 
our new Mineral Industries Labora- 
tories on the campus of the Univer- 
sity of Illinois, where these labora- 
tories can have full facilities for 
their work. 

President Hamilton: You have 
heard the very interesting presenta- 
tion of a subject which I think is very 
proper to come before the Institute. 
May we not have a rather full dis- 
cussion on it, or at least some action 
taken on it? 

George F. Campbell: To bring this 
matter before us for discussion, I 
would like to move that the sense of 
this meeting is that we favor the 
proposition submitted by Doctor 
Leighton. I would like to move fur- 
ther that a committee of three be ap- 
pointed to draft a resolution to be 
sent to the proper authorities in 
Washington for this purpose. 
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(Motion seconded and carried.) 

President Hamilton: Is there any 
further discussion? 

Harry Fishwick: Mr. Chairman, I 
like the idea of trying to get an allot- 
ment from the Federal Government 
to build such laboratories as_ will 
properly house the Mineral Research 
Laboratories. If it is at all possible, 
I think we ought to have a committee 
who will take time to go down to 
Washington and interview Mr. Roose- 
velt and try and get the money that 
way rather than through the adoption 
and sending of a formal resolution. 
What do you think about that? We 
can send a resolution from this body, 
but go along further and do every- 
thing within our power to have this 
proposition put through. I think it 
would be well to spend a little money 
to try and put this thing over. We 
have some, and if we can put this 
matter over, I think we ought to do 
it. 

President Hamilton: Mr. Camp- 
bell, you moved, I believe, that a 
committee of three be appointed to 
endorse this idea and draw up the 
proper resolution to foster it and 
carry it on to—at least we hope—a 
happy conclusion, and the motion 
was seconded and carried. Is that 
right, Mr. Campbell? 

Mr. Campbell: Yes, that is right. 

President Hamilton: Any further 
discussion? If not, the motion is car- 
ried and the committee will be an- 
nounced at the afternoon session. We 
are now ready for the report of the 
nominating committee. 

Mr. Garcia: I would like to say 
that the Nominating Committee was 
made up of George F. Campbell, Paul 
Weir and myself. 
able difficulty in getting together 
because of Code meetings, but we 
have been mindful of the fact that 
the Illinois Mining Institute now re- 
presents the coal mining industry of 
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the State of Illinois and we have 
been very zealous in our selection of 
the men for this honor. We have 
tried to get a true perspective of the 
coal mining industry of Illinois and 
we have drawn up a slate and sub- 
mitted it to your Secretary, with the 
earnest request that you gentlemen 
will endorse it. 


REPORT OF NOMINATING 
COMMITTEE 

Read by Mr. Schonthal. 

November 3, 19338 

To the Officers and Members of 
the Illinois Mining Institute: 

We, the undersigned, constituting 
the Committee on Nominations, offer 
to this meeting the following list of 
officers and executive board for the 
coming year: 

OFFICERS 


President—H. A. Treadwell, Benton. 

Vice President—C. J. Sandoe, St. 
Louis. 

Secretary-Treasurer—B. E. Schon- 
thal, Chicago. 


EXECUTIVE BOARD 


W. J. Austin, Chicago. 
P. W. Beda, Chicago. 
Paul Halbersleben, Harrisburg. 
Charles F, Hamilton, Chicago. 
Dr. M. M. Leighton, Urbana. 
Geo. C. McFadden, Chicago. 
John G. Millhouse, Springfield. 
Fred S. Pfahler, Gillespie. 
E. F. Stevens, St. Louis. 
H. H. Taylor, Jr., Chicago. 
T. J. Thomas, Chicago. 
Paul Weir, Centralia. 
Respectfully submitted, 
JOHN A. GARCIA, 
Chairman. 
GEO. F. CAMPBELL, 
PAUL WEIR. 
President Hamilton: You have 
heard the report of the Nominating 
Committee. What is your pleasure? 
Mr. McCulloch: I move that the 
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report be adopted as read. Seconded 
and carried. 

Preisdent Hamilton: I believe that 
a motion will be in order at this time 
to instruct the Secretary to cast a 
unanimous ballot for the election of 
the officers as nominated. Motion 
was made, seconded, carried and the 
Secretary announced that the slate 
was unanimously elected. 


President Hamilton: Any other 
business? 
Mr. B. E. Schonthal, Secretary, 


read a communication from Mr. Eu- 
gene McAuliffe; also a wire from 
Paul Weir. 


Mr. Hamilton: This closes the 
business session of our meeting and 
we are ready to launch into the pro- 
gram. It gives me great pleasure to 
call as Chairman of the morning ses- 
sion Mr. George C. McFadden, Vice- 
President of the Peabody Coal Com- 
pany. 

(Applause. ) 


Mr. George C. McFadden: Mr. 
President and Guests: I wish to call 
your attention to the announcement 
on the back of your program. My 
good friend Doctor Leighton has an 
exhibit on the outside and there will 
be someone in attendance there who 
will be able to give you any informa- 
tion you want as to the experimental 
work that has been carried on in the 
manufacture of briquettes by the 
Mineral Research Laboratories. A 
little later on, before we recess, I 
will announce where to get your 
luncheon and banquet tickets. 


The first paper to be presented 
this morning is entitled: “The Phys- 
ical Construction of Illinois Coal and 
its Significance in Regard to Utiliza- 
tion”, by Dr. G. H. Cady, Head of 
Coal section, and Dr. M. M. Leighton, 


Chief, Geological Survey, Urbana, Il. 

The paper will be read by Doctor 
Leighton and will be’illustrated with 
motion pictures. Gentlemen, you all 
know Dr. Leighton. 

Dr. M. M. Leighton: (Applause.) 

Mr. President and Gentlemen: Be- 
fore beginning the reading of our 
paper, I might say we welcomed the 
opportunity to place on exhibit in the 
outer hall here the results of our 
work of briquetting Illinois coal fines 
without a binder. I may say in that 
connection that these are the results 
of an extra intensive study of the 
whole question of the compression 
and impaction of Illinois coal fines. 
In the case of compression, we found 
that that was to be discarded. In 
the case of impaction, we found that 
there is a decided promise that Illi- 
nois slack can be compacted under 
certain conditions of compaction, 
making the briquettes 24%” in size, 
without the use of an original binder. 
The investigation has not yet been 
completed, as we wish to take up such 
questions as the permissible range of 
ash in coal slack; also the question 
of the impaction of dust in which 
there is a great overlay of fusain, 
which affects impaction—also ques- 
tions on the fusain tests of these ma- 
terials—but we wanted to bring this 
question to your attention at this 
time in order that we might receive 
from you any questions or any sug- 
gestions that might help us in round- 
ing out this investigation in the most 
profitable way for the industry. 

I wish to say before reading our 
paper that there was a typographical 
error in the title as printed on the 
program. It should have read: “The 
Physical Constitution of Illinois Coal 
and its Significance in Regard to 
Utilization.” 
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THE PHYSICAL CONSTITUTION OF ILLINOIS COAL 
AND ITS SIGNIFICANCE IN REGARD 


TO UTILIZATION 


By GILBERT H. CADY 
Illinois State Geological Survey 


Presented by M. M. LEIGHTON 
Chief, Illinois State Geological Survey 


Introduction 


Within the last twenty years, and 
mainly within the last ten years, there 
has developed a new technique of 
coal investigation based on a study of 
coal as a rock substance rather than 
as a complex chemical compound. 
The discriminating information which 
Reinhardt Thiessen of the Bureau of 
Mines has assembled on the petro- 
graphic characteristics of a large 
variety of American coals indicates 
the most promising means of unravel- 
ing the tangled skein of coal com- 
position. 

The investigations by the Illinois 
Geological Survey of the physical 
constitution of Illinois coal in ac- 
cordance with the procedure of the 
new technique of coal investigation 
has been underway for about three 
years, but the studies were expanded 
in 1931 when the Survey, through 
legislative grants, found it possible 
to enlarge its research activities. The 
present paper describes briefly the 
physical constitution of Illinois coal 
as revealed by microscopic study and 
suggests the practical value of the 
more accurate knowledge of the 
physical character of coal. An un- 


derstanding of the nature of the phys- 
ical constitution of coal is, we be- 
lieve, the Lest basis for the study and 
interpretation of chemical attributes, 
and with the chemical data, provides 
a fundamentally sound basis for ex- 
perimental research. Practical ap- 
plication rests largely with the 
engineer. 


1. The Physical Constitution of 


Illinois Coal’ 


General characteristics.—Illinois coal 
is predominately of one general type, 
that is, normal, banded, bituminous 
coal. It varies in rank from bitumin- 
ous medium-volatile coal to bitumin- 
ous high-volatile high-moisture coal, 
the coal of lowest rank being little 
removed from coals known as sub- 
bituminous. From the standpoint of 
rank there is, therefore, a relatively 
narrow and yet a definite range of 
variation among Illinois coals which 
permits of discriminating marketing 
on the basis of rank characteristics— 
namely calorific value, moisture con- 
tent, and carbon ratio. 

Within each rank of coal, repre- 
senting a stage of coalification, var- 
ious types of coal are found, each 
type representing concentration of 


* The microscopic investigations of coal by the State Geological Survey have been carried on 


largely by L. ©. McCabe, who is also responsible for the photographs shown. 
mineral constituents of coal are being made by O. G. Ball. 


; Studies in 
Macerated residues have been 


investigated by L. C. McCabe, J. M. Schopf, and O. J. Henbest. The thin and polished sec- 
tions are prepared by W. S. McCabe. The author gratefully acknowledges his indebtedness 
to these associates for the technical data presented in this paper. 
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Fig. 1. A polished surface of an Illinois coal. (X 2) 


Durain, dull or splint coal with thin streaks of bright coal (vitrain), A relatively 
uncommon ingredient in Illinois coals. 


Clarain, bright but definitely laminated or striated coal. Most Illinois coal is clarain. 


Fusain or mineral charcoal, appears white in the photograph due to its tendency to 
reflect light. It is actually the blackest ingredient in the coal. 


Bright coal of uniform, unstriated appearance. The most conspicuous ingredient in 
the coal and the one largely responsible for its banded appearance. 


A small lens of iron pyrites (‘sulfur’). It is difficult to distinguish from fusain in 
the photograph. The small thick lens about the center of the photograph is a Jens 
of fusain. 


ILL TEN: On1 5 AGE ALINE VE IN (CME DNS IR EE OMI 3 97 


-certain kinds of coal-forming ma- 
terial. The three most widely recog- 
nized types of coal are normal 
banded bituminous, such as that com- 
mon in Illinois, cannel coal, and 
bog-head coal. Normal banded bitu- 
minous coals are derived from forest 
swamp peats, and hence are predom- 
inately woody in origin, Cannel 
coals contain less woody material, 
consisting largely of windborne plant 
constituents, such as spores and pol- 
lens, deposited in open water areas 
in the coal swamp, Algal or bog- 
head coals, as their name implies, are 
derived from algae, also in more 
or less open water localities in the 
coal swamps. No algal coals and 
but few cannel coals are known in 
Illinois. 


The statement that Illinois coals 
are predominately of the banded bi- 
tuminous or forest-peat type indi- 
cates that they consist of a closely 
matted aggregate of the various 
plant parts and plant secretions 
which contributed to the forest peat, 
The specific character of any coal 
of this generalized type is determined 
by the extent to which the different 
components contribute to its consitu- 
tion. 


The Banded Ingredients 


The most obvious effect of differ- 
ences in the plant parts that con- 
tributed to the coal material is the 
banded consitution of the coal (Fig. 
1). The bands represent the cross 
sections of thin lenticular layers of 
different coal material as they ap- 
pear on the joint and fracture sur- 
faces. There are three main types 
of bands in Illinois coal seams and a 
fourth less common type: (1) The 
jet-black, brilliant, mainly structure- 


- 


Stopes, Marie C. 
in Banded Bituminous 
2 Thiessen, Reinhardt, 
and their Application to Illinois Coals: 
1931 


Coal. Proc. Roy. 


less bands; (2) the bright more or 
less faintly laminated bands that make 
up most of the coal, and (3) the min- 
eral charcoal or fusain, Occasionally 
(4) there are bands of distinctly dull 
coal which appear to be either highly 
mineralized bright coal or in the na- 
ture of splint coal which is not nec- 
essarily of high mineral content. 
These three common varieties, with 
the fourth uncommon variety, of 
coal material have been called by 
Stopes! the Petrographic ingredients 
of coal. Although recognizable in 
other ranks of coals they are partic- 
ularly characteristic of bituminous 
coals and are significant because 
each petrographic ingredient posses- 
ses a characteristic physical consti- 
tution inherited from its swamp for- 
est origin and determined by the kind 
of plant materials of which it is com- 
posed. 


To avoid the use of elaborate ex- 
planatory phrases, Stopes applied 
names to these petrographic ingred- 
ients. The brilliant jet-black coal 
was called vitrain; the bright, lami- 
nated, coal, clarain; the mineral char- 
coal, fusain; and the dull coal, which 
is not commonly present in Illinois 
coals, durain, which Thiessen? re- 
gards as the same as American splint 
coal, 


Illinois coal is usually composed 
predominately of clarain; it contains 
variable amounts of vitrain up to 
possibly 25 per cent, fusain rarely 
in excess of 10 per cent, and durain 
rarely in excess of 5 and usually less 
than 2 per cent. 

These figures interpreted in terms 
of tonnage for Illinois coals become 
imposing when it is realized that be- 
tween 2-1/2 and 5 million tons of 
fusain, and 12 to 15 million tons of 


“The Studies on the Composition of Coal’’. The Four Visible Ingredients 
Soc., London, Vol. 90 B, p. 470. 

Recently developed Methods of Research in the Constitution of Coal 
Illinois State Geol. Survey, 


Bull. 60, pp. 117-147 
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A. Vitrain band. This is translucent and uniformly bright orange red in color. 
shown here probably represents a section cut lengthwise of the stem. 


band (V) 
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Banded ingredients of coal as seen in thin sections. 


The 


It is bounded above and below (C) by a bright (yellow) band possibly represent- 
ing outer waxy tissue (cuticle?). (150). 


B. Clarain band. This is translucent, orange red (vitrain shreds, V), wine red (resins, R) 
and yellow (disintegrated spores, S) colors prevail. Certain round black areas are 
pyrite (P). The photograph shows very definitely the heterogeneous physical con- 
stitution of clarain. (X150). 


C. Durain band. This is largely composed of opaque material. Extreme thinness of 
the section is essential in order to overcome the density of the opaque material in 
durain. The small white dumb-bell shaped areas in the photograph represent 
microspores which lie as flattened spheres in the plane truncated by the thin sections. 
Their frequency is rather typical in this type of coal but larger spores as shown in 


Fig. 7, B, are even more characteristic of durain. 


vitrain are produced 
Illinois mines. 


annually by 


The vitrain bands contribute most 
to the banded appearance of Illinois 
coal, These are always present but 
vary a good deal in their width and 
frequency. In Illinois coals vitrain 
bands rarely exceed an inch in width 
and are usually less than one-half 
inch wide. It is only those that are 
about 1/16 inch or more in width 
that are recognized as distinct bands, 
but they are present as fine shreds 
or as micro-vitrain within the clarain. 


(150). 


Vitrain (Fig. 2A) is exceedingly 
brittle and resilient and breaks up 
into small irregular sharp-edged frag- 
ments both when the coal is shat- 
tered and upon drying out. Layers 
of vitrain are commonly crossed with 
fine shrinkage cracks filled with 
white crystalline kaolinite (Fig. 3), 
or calcite which is very closely re- 
stricted to the width of the vitrain 
band (Fig. 2A). In fine sizes of coal 
the kaolinite is largely broken from 
the vitrain. Vitrain has a low spe- 
cific gravity (less than 1.30) due 
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to its low ash content and a high lus- 
ter. In high sulphur coals pyrite 
may be present in disseminated form 
or as joint facings. Vitrain is trans- 
lucent and is red in thin 
It takes a high polish on polished 
surfaces. 


sections, 


Fusain (Fig. 4), is the source of 
the sooty ‘dirt’ which accompanies 
Illinois coal. Much of it is loosely 
attached and is shaken loose during 


preparation processes and concen- 
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Much the 
below 


trates in the small sizes. 
larger proportion of the cust 
100-mesh recovered in the dedust- 
ing process is fusain. It is present in 
fine needle-shaped particles which 
seem capable of subdividing into al- 
most indefinite fineness. It also has 
a relatively low specific gravity (less 
than 1.30) when pure, but adhering 
and impregnating mineral matter is 
common so that much fusain has an 
apparent specific gravity much above 


Fig. 3. Kaolinite 


in vitrain, 


Sze) 


(Natural 


A block of bituminous coal from Indiana broken in a vitrain band to show kaolinite 


(white) in the shrinkage cracks which 


are 


confined to this band. Such occurrence ot 


kaolin and calcite has been observed in Illinois coals 


41n2602 


00 ER ORG SESE ST ONS GAS mae O} Hae eH ke 


\. Fusain in thin section (I) showing its opaque character and distinct plant structure 
(X60). The cavities shown are commonly filled with mineral matter. ‘The material be 
low the fusain is clarain containing Microvitrain strands (V) and numerous small white 
areas representing microspores (tig. (A4). 
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B. Fusain fragments obtained by macerating Illinois coal No. 6, showing traces cf several 
varieties of plants. 
(1) A fusainized wood fragment of a fern type of plant showing well preserved 
delicate structures. (X65). 
(2) A fusainized wood fragment of a primitive pine type of plant. (X35) 
(3) A fusainized wood fragment from a plant of the horse-tail group, showing a 
portion of a node or joint in a stem. (X50) 


Fig. 4. Fusain. 
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1.4. Fusain is opaque in thin sec- 
tions, 
Clarain (Fig. 2B is relaii ety 


tough and is usually distinctly fine 
to micro-laminated. It usually com- 
prises all the coal that is neither 
vitrain nor fusain. It grades with in- 


crease in the amount of micro-vitrain 
into vitrain, or as the opaque matter 
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increases, into durain, which has the 
general appearance of dull clarain, 
or as mineral impurities increase into 
“bony” coal. Clarain is less easily 
broken than vitrain and breaks more 
irregularly with less sharp edges. It 
from red 


is translucent and varies 


to bright yellow in thin sections. 


Fig. 5. 


Vitrain bands showing cell structure. 


A. Wood cells in a vitrain or anthraxylon band representing a transverse section of a 


stem. (X100). 


B. Wood cells in vitrain (anthraxylon) representing a section of a stem cut approxi- 


mately lengthwise of the stem. 


Typical durain (Fig. 2C) is lami- 
nated like clarain but has a distinctly 
dull luster with a slight grayish tone. 
This grayness is more evident in 
photographs than in the coal itself 
(Fig. 1,D), although it can usually 
be distinguished in polished hand 
specimens. Microscopically, typical 
durain sections of usual thickness 
have an opaque groundmass usually 
containing red to bright yellow trans- 
lucent areas representing 
Megascopically durain has much the 


spores, 


(X100). 


appearance of “bone coal” and in 


fact some durain undoubtedly con- 
tains much mineral matter, but a high 
mineral matter content is not an es- 
sential concomitant of durain. In 
Illinois coals durain occurs in bands 
usually about a half inch, rarely over 
one inch, in width which are probably 
generally regarded as ‘“‘bone’’. In 
general their actual character cannot 
be determined except with the micro- 


scope, Durain as has been stated, is 
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A. Resins in a band of vitrain. They are translucent, wine or mahogany red, elliptical 
areas embedded in an orange-red background characteristic of vitrain. The cell 
structure of the vitrain is not apparent. See also Fig. 2, B. (X200). 


B. Resin droplets isolated by maceration from Herrin No. 6 coal. (X15). Resin also 
commonly occurs in needle-like rodlets readily visible without microscope. 


Fig. 6. Resinous bodies. 
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A. Spore exines isolated by maceration. 
(1) and (2) 
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Smooth wingless spores commonly as large as the head of a 


(3) Winged spore with triradiate markings extending from center to circum- 


ference. 


grouped together in the sporangium. 
These often occur in great numbers on the horizontal lami- 
The white dumb-bell shaped areas in Fig. 2C are 


(4) Microspores. 


nae of the coal. (X30). 


These are the traces of the junction of the four spores originally 


(X50). 


microspores as they appear in cross section. 
Fig. 7A. Spore exines. 


oelieved to correspond to the Ameri- 
ean “splint” coal. 

It is no particular accomplishment 
to have pointed out the banded char- 
acter of mid-western coals as this is 
one of their outstanding character- 
istics. However, until recently no 
one seems to have understood its sig- 
nificance or what might be done 
about it. Coal continued to be re- 
yarded simply as coal. It is an 
achievement of modern coal re- 
to have aroused a more dis- 
understanding of the 


search 
-riminating 


physical nature of coal, thereby rais- 
ing doubts as to the adequacy of the 
earlier methods of description, analy- 
sis, and preparation. It must be ob- 
vious even to those inexperienced in 
methods of technical and engineer- 
ing procedure that an awakened re- 
alization of the existance of def- 
initely distinguishable physical con- 
stituents in our coal is to be pre- 
ferred to the previous indolent atti- 
tude of regarding coal as a uniform 
material. At any rate we put our- 
selves in a position receptive of new 
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ideas in regard to the chemical and 
physical composition of coal and the 
possible effect of different methods 
of mining and preparation upon the 
finished product. 


Plant Components of Illinois Coal 


The nature of a banded coal is not 
fully expressed in terms of its banded 
ingredients. It is only as the con- 
stitution of these ingredients is un- 
derstood that the nature of the coal 
and the possibilities of variation are 
understood. The physical constitu- 
tion is revealed by the microscope. 
Thiessen has provided us with two 
convenient terms as names of plant 
constituents and aggregates found in 
coal. Coalified woody substances he 
calls anthraxylon, whatever the rank 
of the coal. Non-anthraxylous ma- 
terial is grouped under the general 
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name attritus. Attritus is of two 
sorts, the translucent (or lucid) and 
opaque. Opaque attritus is charac- 
teristic of durain in splint coals. By 
this classification cannel and bog- 
head coals are attrital coals. Thiessen 
also uses the term fusain in referring 
to mineral charcoal. 


In general vitrain (Fig. 2A), is 
anthraxylous in constitution, that is, 
it is composed of coalified wood, but 
much vitrain of Illinois coals is com- 
posed largely of resinous bodies 
(Fig. 6). Clarain (Fig. 2B), is pre- 
dominately attrital, although very 
bright clarain may contain much an- 
thraxylous material and differ but 
little from vitrain. Durain (Fig. 2C) 
is opaque attritus. Fusain, like vit- 
rain, is derived from wood but it is 
carbonized wood rather than coalified 


B. Large thick walled megaspores closely crowded together as found in a thin section 


of No. 6 coal from Montgomery County. 


(X75). 


Fig. 7B. Spore exines. 
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A. Cuticular tissue isolated from coal No, 6 of St. Clair County by the maceratior 
process. 
(a) Cuticle with spiny protuberances (epidermal hairs). (X37). 
(b) Cuticle showing one spine and star-like surface markings indicating the 
position of the stomata. (X37). 
(c) Epidermis, possibly of an insect, with spines and the holes caused by their 
removal. (X50). 


B. Thin section showing waxy shreds probably cuticular matter in clarain. (X75) 
Fig. 8. Cuticles. 
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wood, and so is not regarded as an- 
thraxylon. 

The recognizable plant constitu- 
ents in coal are of three main sorts: 
(a) Woody materials, (b) resinous 
secretions, and (c) waxy secretions, 
organs, and tissues, The woody ma- 
terials, when preserved, constitute 
the lenses and strips of vitrain, and 
when carbonized they constitute the 
fusain. Resins (Fig. 6) too are pres- 
ent in vitrain, but they occur also 
in the clarain as tiny rodlets and 
droplets, isolated, or in aggregates. 
Waxy bodies found in the clarain 
and durain represent the more re- 
sistant parts of the plants so that 
they appear with their original form 
more or less well preserved as spore 
cases or exines (Fig. 7), cuticles 
(Fig. 8), and as wax droplets. Vitrain 
may be either predominately an- 
thraxylous or largely resinous. Clar- 
ain is variable; it may be largely an- 
thraxylous or highly waxy. Durain 
like clarain, is commonly waxy (Fig. 
2C. Since it is evident that the char- 
acters of the banded ingredients dif- 
fer because each is composed of a 
more or less characteristic type of 
plant constituents, it is evident that 
the character of the coal varies with 
the variation of the amount of each 
of the banded ingredients. 

In this brief summary it is pos- 
sible only to suggest the nature of 
the physical constitution of Illinois 
coal and the possible variations in the 
coal due to local concentration of 
certain parts or secretions of plants. 
In general the important plant com- 
ponents which can be identified as 
‘contributing to the coal substance 
are as have been listed. All are more 
or less common to all plants, but 
there is obviously possibility of 
great variation in the extent to which 
each of these substances may con- 
tribute to the coal due to local con- 
ditions determining the concentration 


of each. 
Mineral Constituents 

Coal contains both inherent and 
extraneous mineral matter. In mi- 
croscopic studies we are concerned 
primarily with extraneous non-or- 
ganic mineral matter, either that 
washed, blown or carried into the coal 
swamp at the time the coal was de- 
posited or secondary mineral matter 
deposited from solution. In ordi- 
nary clean coal that is free of 
shaly partings—which are really not 
part of the coal substance—extran- 
eous mineral matter consists largely 
of secondary mineral matter. This 
is chiefly pyrite or marcasite, calcite, 
and kaolin. 

Pyrite and its occurrence in coal 
is generally known, In large masses 
it occurs as nodules and plates of 
earthy or stony pyrite, as impregna- 
tions, and as joint “‘faces’. Occa- 
sionally it is found impregnating and 
apparently replacing fusain. 

Calcite occurs in coal mainly as 
facings of joint cracks and occasion- 
ally as petrifications known as ‘“‘coal 
balls” or as large irregular brownish 
masses of limestone whose shape sug- 
gests that they are petrified portions 
of woody stems or branches some- 
times called ‘coal balls’. 

_Kaolinite-—The third mineral lis- 
ted and the one which in many IIli- 
nois coals is quantitatively of great- 
est importance is kaolinite. A sam- 
ple collected for analysis from Frank- 
lin County No. 6 coal had the follow- 
ing composition as determined by the © 
Illinois Geological Survey Analytical 
Laboratory: 

Analysis of kaolinite from Frank- 
lin County No. 6 coal. 


Sid2 43.80 per cent 
Fe’0° .82 
Al203 39.36 
Mg0 -16 
Cad iLsalye 


Loss on ignition 15.40 
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This was in essential agreement 
vith the analysis by the Bureau of 
Mines of a sample from a Franklin 
Younty coal and indicates that the 
nineral has very nearly the composi- 
ion of the mineral kaolinite. De- 
ailed studies by Mr. Clayton G. Ball 
f the Illinois Geological Survey has 
stablished the importance of this 
nineral in our coals. Its most char- 
icteristic occurrence is as shrinkage- 
rack facings in the vitrain, 

This mineral is of considerable im- 
yortance in coal. In general the 
oals low in pyrite content will have 
, relatively high kaolin content, and 
Ss a result the ash is relatively re- 
ractory. In low sulphur coal un- 
loubtedly the coal mineral of great- 
st importance is kaolinite. This of 
ourse assumes that the bands of 
lay or shale possibly interbedded 
vith the coal are not included as 
oal minerals but are removed in the 
leaning process, 

In addition to the three important 
ninerals which are mainly of sec- 
ndary origin, a few primary min- 
rals such as quartz, feldspar, zircon, 
arnet, etc., are present just as they 
re likely to be in any sedimentary 
ocks. Many of these were probably 
lown into the coal swamp. Such 
lineral matter is unimportant in 
omparison with the secondary min- 
ral matter noted. Gypsum is com- 
ionly regarded as an important 
oal mineral but this does not seem 
> be the case as far as Illinois coals 
re concerned. The sulfate sulphur 
f Illinois coals is always minute in 
uantity and occurrences of gypsum 
s facings seem to be rare. 

This description of the plant and 
lineral components of coal provides 

general idea of the nature of coal 
etrography and of the character of 
1e ingredients and constituents pos- 
ble of determination and differen- 
ation. It gives little idea of the 
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technique of investigation and of the 
possibilities of differentiating the 
physical components of Illinois coals 
nor does it mention the dependence 
of the investigations upon the re- 
lated studies in coal botany which 
are so essential to an understanding 
of coal geology. These matters, 
however, are not particularly pertin- 
ent to this occasion, 

Attributes of the coal constituents 

The physical heterogeneity of Illi- 
nois coal has little practical signifi- 
cance unless the various constituents 
possess significant individuality in 
composition and attributes and can 
be fairly easily isolated. 

Attributes of special constituents 

In considering the specific attri- 
butes of the components of coal only 
generalized statements can be made. 
Each is likely to prove only partly 
correct as knowledge increases, It 
will be my good fortune, indeed, if 
any prove eventually to have merit. 
Let us consider the character of the 
four most commonly and easily iden- 
tified constjtuents in coal, namely 
(1) coalified wood, or anthraxylon, 
(2) resins, (8) waxes, and (4) car- 
bonized wood or fusain. 

It is doubtful whether wood exists 
as wood in coal material advanced 
to the rank attained by Illinois coal. 
A derivative of woody substance 
probably represents the original lig- 
nified woody stems and fibres. What 
this coalified derivative (anthraxy- 
lon) may now be is not well known. 
We find that these once woody parts 
of Illinois coals when oxidized either 
artificially or in nature are soluble 
in alkaline solutions, When repre- 
cipitated and dried they again form 
a solid jet black gel resembling the 
vitrain bands from which much of 
the material was probably largely 
derived. A thorough understanding 
of the nature of Illinois coal calls 
for chemical investigation of this 
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humic material which probably makes 
up about three-fourths of the coal 
substance. 

Resins or resinous material more 
or less modified by coalification exist 
in great quantities in Illinois coals, 
Although the properties of resins 
of living plants haye been thoroughly 
explored, we do not know the effect 
of coalification upon the resins. This 
is an inviting field for chemical in- 
vestgation for if resinous bodies ex- 
ist as such in Illinois coal to any- 
where near the extent that seems 
probable from microscopic determi- 
nation, they must exert some influ- 
ence on the character of the coal. 

Waxy substances that occur in 
great quantities in some coals repre- 
sent the more resistant portions 
of the plants such as the outer sheath 
of stems and leaves, individual gran- 
ules, and larger part of the exine or 
outer covering of spores and pollens. 
Such substances form a large por- 
tion of cannel coal and give it its 
highly volatile character evidenced 
by its long smoky flame and are par- 
ticularly numerous in splint coals 
(durain), In general waxy bodies 
are less modified by the coalification 
process than any other plant forms 
except possibly those parts which 
have been fusainized. Cuticles and 
exines can be isolated from the 
coal by maceration (Figs. 7 and 8) 
showing their original surface mark- 
ings and often showing but slight 
evidence of carbonization. It is prob- 
able, therefore, that these substances 
retain more of their original attri- 
butes, whatever they may be, than 
any other substances recognizable 
in the coal. Undoubtedly resistance 
to change is one of their character- 
istics and their general highly volatile 
character is another. 

Fusain or mineral charcoal is car- 
bonized rather than coalified wood. 
Because it is concentrated in bands 
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and is readily isolated its character 
is well known at least so far as it 
can be expressed in terms of the 
proximate and ultimate analysis. 
Like anthraxqlon it is obviously no 
longer wood but a derivative of wood 
through some process of carboniza- 
tion. It will neither dissolve in alka- 
lies nor swell when heated, Its 
properties are fairly uniform, being 
composed of about four-fifths fixed 
carbon and one-fifth volatile matter 
or less on the ash and moisture free 
basis, irrespective of the rank of the 
coal in which it is found, at least for 
a wide range in rank. Since our Illi- 
nois coals contain an unusually large 
amount of fusain their character is 
necessarily modified thereby. 


Attributes of the Banded 


Ingredients 


As has been’ explained, the 
banded ingredients represent types 
of coal substance; that is to say, con- 
centrations of one or more of the 
plant constituents found in the coal. 
The attributes of the bands indicate 
the general characteristics of the ma- 
terials of which they are composed. 
The bands are relatively easy to 
sample, whereas samples of the plant 
ingredients in pure form would be 
exceedingly difficult to obtain except 
in instances where the bands were 
composed of a single variety of plant 
constituents. The bands other than 
fusain, however, are rarely composed 
of single plant substances. Vitrain 
is in some cases entirely of woody 
origin without resin, although usually 
resinous bodies are present. Vitrain 
rarely contains waxes, whereas clar- 
ain is likely to have much waxy ma- 
terial present. 

Within the last few months we 
have had an opportunity to collect 
information in regard to the chem- 
ical composition of the banded in- 
gredients of some of our coals, re- 
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resenting several beds in various 
arts of the State. The following 
eneralizations seem justified with 
espect to vitrain, clarain, or fusain. 

(1) Vitrain is characteristically 
ow in ash—in some coals the vitrain 
amples contained less than 1 per 
ent ash, Out of 17 samples the 
ighest ash content was less than 3 
er cent. 


(2) The sulphur content is usually 
ow in vitrain but may be higher than 
he ash content. The amount of 
rganic sulphur usually exceeds the 
mount of pyritic sulphur commonly 
Ss much as two to three times, hence 
Lis probably largely volatile sulphur. 

(3) The unit coal B.t.u. value of 
itrain is somewhat less than that of 
he whole coal or of the other ingred- 
onts. 


(4) The moisture content of vit- 
ain is slightly higher than that of 
larain. Vitrain appears to possess 
onsiderable capacity to retain mois- 
ure. 

(5) In general the volatile content 
nd pure coal B. t. u. value of clarain 
xceeds that of vitrain but the ash 
ontent is higher, Hand picked clar- 
in of course will not have as high 
Sh as the entire face samples. The 
ariation in ash content in seven 
amples of clarain was from 4.2 to 
.7 per cent ash with coals ranging 
p to 9.8 per cent ash. 

(6) Fusain on a unit coal basis 
sually shows a heat value of about 
5,000 B.t.u. Analysis of 13 sam- 
les showed a range of unit coal val- 
es from 14,590 to 15,440 but 10 
f these did not vary more than 150 
nits from 14,500. 

(7) The moisture content of fusain 
s very erratic but is rarely less than 
5 per cent and usually more than 
0 per cent in the mine sample. 

(8) The ash content of fusain is 
Iso variable. No samples showed 
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less ash than the vitrain from the 
same locality, but samples might 
show more or less ash than the whole 
coal or clarain. 

The mineral matter in the banded 
ingredients varies considerably both 
in kind and amount, Fusain is the 
single porous ingredient or constit- 
uent in coal and for that reason prob- 
ably frequently contains a high per- 
centage of mineral matter filling or- 
iginal pore spaces. Pyrite is the most 
common mineral in fusain but both 
kaolinite and calcite may be present. 
Kaolinite occurs mainly as fillings of 
small cavities representing the origi- 
nal cells, The mineral matter in 
clarain consists predominately of 
detrital clay, secondary calcite, dis- 
seminated pyrite and kaolin. The 
kaolin in clarain occurs mainly as 
fillings of small cavities in fusain 
fragments, to a small extent as joint 
fillings, and in the form of detrital 
clay. Calcite occurs mainly as joint 
fillings. 

Summary. Such limited and gen- 
eral information as is available in re- 
gard to the organic constituents 
and banded ingredients of Illinois 
coals indicate that it consists of an 
aggregate of plant constituents and 
mineral substances. Supported by 
what is known concerning the char- 
acter of the original components and 
the character of the banded ingred- 
ients the assumption seems warranted 
that the coal components possess indi- 
vidual and peculiar characteristics. 


III. Practical Significance of the 
Modern Rational Ideas of Coal 
Constitution 

It has been my desire in describing 
the newer methods of coal investiga- 
tion to show that such investigations 
are reasonable or rational in their 
procedure, in contrast with the pre- 
vious methods which were conducted 
without regard to the very evident 
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physical structure of coal. The su- 
periority of the rational method of 
investigation over a method which 
proceeded on the assumption that 
coal is simply a compound of volatile 
matter, fixed carbon, moisture, and 
ash is apparent. 

The main result of considering coal 
from the newer point of view is that 
attention is transferred from the coal 
as a substance undergoing combus- 
tion to a natural rock substance con- 
sisting of an aggregate of different 
constituents. From this point of 
view it follows that a correct under- 
standing of the aggregate requires 
examination and understanding of 
the constituents, 

Is it not apparent that if full ad- 
vantage is to be obtained from in- 
vestigations projected on the newer 
rational basis, the whole general at- 
titude toward coal must conform? 
Mining, preparation, and combustion 
problems must be restated in the new 
terms in order that solutions to such 
problems may be found in the re- 
sults of investigations projected or 
underway. 

The point I wish to make is briefly 
this: Since a rational consideration 
of the nature of coal requires that the 
procedure of investigation is first 
the determination of the identity of 
the visible and obvious components of 
coal, next the determination of their 
physical characteristics and _ attri- 
butes, then the discovery of their 
more hidden chemical characteristics 
and attributes, it would seem logical 
that matters relating to coal classifi- 
cation, preparation, and utilization 
should be similarly organized. 

Inasmuch as the advances in our 
rational procedure in coal investiga- 
tion with respect to the nature of the 
coal aggregate have been small it is 
possible to indicate the practical sig- 
nificance of a rational point of view 
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only with respect to the more general 
attributes of coal. It will be im- 
possible without indulging in un- 
warranted speculation to give more 
than a few definite examples of the 
general effect of adopting the new 
point of view toward coal. These, 
however, will be sufficient to indicate 
the general tendency. 

(1) The most important general 
effect that will result from a more 
discriminating understanding of the 
nature of coal will be a greater ac- 
curacy of description, classification, 
and grading because of the increas- 
ing precision in the standards of eval- 
uation and comparison. 

(2) Establishing the existence in 
the coal of readily differentiated 
physical constituents provides a nat- 
ural basis for developing methods of 
artificially modifying or controlling 
the character of coal or of preparing 
fuels of definite attributes by arti- 
ficial blending. It is apparent that in 
the early stages of advancing knowl- 
edge only the more obvious differ- 
ences will be of importance or even 
known. At the present time the most 
obvious differences are those that 
exist between the different banded 
ingredients. 

_(8) The nature of the separable 
components will of course determine 
the physical conditions under which 
separation can take place, In the 
case of the banded ingredients, for 
example, the thinness of the bands 
obviously determines to a large ex- 
tent the size to which the coal must 
be crushed if satisfactory concentra- 
tion of the banded constituents is to 
be accomplished. In order to take ad- 
vantage of any benefit that might 
result from selective preparation, 
coal would have to be reduced to 
fine sizes. Whether or not any such 
advantage might accrue depends on 
the nature of the ingredients and 
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nce some have very positive and 
nique attributes that are readily 
scernible the first efforts at separa- 
on will probably be applied to these 
gredients, particularly to fusain. 
(4) A better realization of the 
ature of the mineral constituents of 
yal and the effect of variations in 
nd as well as in quantity will prob- 
ly eventually result in efforts to 
ntrol the fusion temperature of the 
hh modifying the relative quantity 
the various minerals present, par- 
cularly as it is realized that the sig- 
ficant minerals are few in number. 
will probably be realized that quan- 
ty of mineral matter may be a less 
rious handicap than its character. 
These four items represent the 
ore obvious practical effects or pos- 
ble effects of assuming a rational 
titude toward the constitution of 
al. They rest upon or rise from 
al differences in coal apparent at 
very threshold of the rational 
arch for the nature of coal mate- 
al. Other attributes and differ- 
ices will necessarily be of a less 
vious character and hence some- 
hat or even much more difficult to 
scover, but none the less real. It 
obviously impossible to foretell the 
‘actical application of such discov- 
ies until they are made. Otherwise 
e would scarcely go to the trouble 
' investigation. The justification 
r continuing such investigations 
sts not in the assurance that dis- 
veries will have this or that prac- 
cal application but in the validity 
' the method of search which we 
el to be fundamentally sound, and 
the fact that the field of investiga- 
on is large and essentially unex- 
ored. We say that the field is 


large because our microscope dis- 
covers a numerous variety of com- 
ponents within the coal substance, 
many of which can be conveniently 
classified in groups, so that utter 
heterogeneity does not exist. And 
the field is essentially unexplored, be- 
cause of the limitations of our knowl- 
edge in regard to the nature of these 
physical components originally of 
plant origin, 

(Applause.) 


Chairman McFadden: Thank you, 
Doctor Leighton. In his customary 
and efficient manner, Doctor Leigh- 
ton has presented to you a most com- 
prehensive analysis of the research 
work so far accomplished as to the 
make-up of the coals we mine in IIli- 
nois. Are there any questions any of 
you want to ask Dr. Leighton at this 
time? There being no response to the 
question, the Chairman said: If not, 
we will proceed with the next paper, 
by Mr. Paul Weir, Vice President of 
the Bell & Zoller Coal and Mining 
Company, Centralia. I wish to say 
that I think probably most of you 
know that Mr. Weir has had quite 
an important part in representing 
Illinois in the making up of the Code 
as it applies to Illinois, and if all of 
you do not know, I want to tell you, 
that he is the party who coined the 
word “technician”. That is one of 
the classes that are exempted from 
the Code as it applies to the mineral 
industries. So far, we have not been 
able to determine what a “‘techni- 
cian” is. Perhaps Mr. Weir is going 
to tell us the definition of that word 
in his paper. Mr. Weir is still work- 
ing with some of the Illinois opera- 
tors in Washington, and his papev 
will be read by Mr. E. L. Berger. 
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THE COAL CODE 


By PAUL WEIR 
Vice-President, Bell & Zoller Coal & Mining Co. 


Sometime ago our Program Com- 
mittee asked me to speak briefly be- 
fore the fall meeting of the Illinois 
Mining Institute on the Coal Code. 
Inasmuch as I was in Washington 
during most of the time this code 
was being written and consequently 
am aware of the fact that there is 
available sufficient material for a 
sizeable book for the events of each 
and every day from early in June un- 
til the present time, I attempted to 
obtain from the committee ideas 
which would limit to some extent at 
least, the scope of anything I might 
try to say. The consensus of opinion 
was that I should try to tell you 
things which would be of interest to 
practical mining men such as you and 
might be helpful to you in cooperat- 
ing with the National Recovery Ad- 
ministration in fulfilling the purpose 
for which it was created. 

For many years the coal industry 
has been held up by politicians, econ- 
omists, bankers, educators and others 
as a very bad example of poor man- 
agement and poor organization. It 
has been a football for outsiders and 
a football game without rules except 
those of the jungle for those two in- 
siders—the miners and the operators. 
Miner was playing against miner, and 
operator against operator, as well as 
miners against operators, The acute 
depression of the past few years in- 
tensified the fierceness of the game. 
Many miners and many operators be- 
came casualties. It developed into a 
death struggle from which none could 
escape, While this description speci- 
fies the coal industry, practically all 
other industries in the country have 
been experiencing the same difficul- 
ties since 1930, The need for a set 


of rules for such a game is obvious. 
The differences between miners and 
operators and between the operators 
themselves had become of such pro- 
portions that they seemed impossible 
of reconciliation. A rule maker in 
the form of the Federal Government 
was provided when the National In- 
dustrial Recovery Act became a law 
in June of this year. 

The basic ideas upon which NIRA 
was formulated are not altogether 
new. Perhaps you will be interested 
in some of the legislative efforts in 
behalf of the coal industry during the 
last decade and before NIRA. By 
act of Congress, the United States 
Coal Commission was created in 1922. 
In its voluminous report published in 
1925, it recommended a form of gov- 
ernmental intervention to assist in 
placing the coal industry on a sane 
basis. Congress took no action on 
these recommendations. In 1928 
Senator Watson of Indiana intro- 
duced in the United States Senate a 
bill which provided for governmental 
regulation of the coal industry. Hear- 
ings were held on the bill by the Com- 
mittee on Interstate Commerce, but 
it was not given consideration by the 
whole Senate, In 1932 the Davis- 
Kelly bill came up for consideration 
before the Senate Committee on 
Mines and Mining. During these com- 
yuttee hearings the Hayden-Lewis 
bill, patterned after the British Coal 
Mines Act of 1930, made its appear- 
ance. After the present national ad- 
ministration came into power on 
March 4, 1933, a special session of 
Congress was convened by the Pres- 
ident. One of the first bills intro- 
duced at this session was the so-called 
Black or 30-hour bill. While the 
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Waison, lelly-Davis, and Hayden- 
Lewis bills were for the coal industry 
only, the Black bill was for all indus- 
try. The hearings on this 30-hour 
bill brought forth the best thoughts 
of industry and labor on the things 
which should be done or which might 
be done to start re-employment of the 
idle 10,000,000 wage earners, to in- 
crease purchasing power of the Na- 
tion, and to start the wheels of in- 
dustry turning, The proponents of 
all these bills were considered as be- 
ing friendly to labor They sought 
primarily to improve the lot of labor 
by shorter hours and higher wages. 
The Watson, Kelly-Davis, and Hay- 
den-Lewis bills did permit collective 
marketing action by the operators. 
On the side of industry, the Walsh 
bill introduced by Senator Walsh of 
Massachusetts in May, 1933, was de- 
signed to permit prejudging by the 
Federal Trade Commission of market- 
ing practices, This, in effect, was to 
set aside some of the rigid provisions 
of the Anti-Trust Laws and permit 
all industries to discuss destructive 
competition in a constructive way 
without being threatened with jail 
sentences. These various legislative 
efforts undoubtedly paved the way 
for Senator Wagner’s NIRA. Labor 
wanted wage-slashing stopped. In- 
dustry wanted destructive price-slash- 
ing stopped. President Roosevelt 
wanted re-employment for 10,000,000 
men and women. In the light of the 
emergency it seemed wise to give in- 
dustry and labor the things for which 
they were contending when these 
very things showed every promise for 
returning people to work. Labor con- 
ceded the elaxation of the Anti- 
Trust Laws and industry conceded 
shorter hours and higher wages, to- 
gether with collective bargaining. 
Governmental agencies were to be the 
referee and a Code of Fair Practice 
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was to be written for each industry. 
Instead of a football game in which 
every man made his own rules, there 
was to be a game with definite rules 
for all participants and the rules were 
to be enforced by governmental au- 
thority. Instead of chaos there was 
to be orderly procedure and the un- 
fair players, or chiselers, were to be 
eliminated if they failed to observe 
the written rules. Such is the plan 
of NIRA. In less than five months 
weekly hours of labor have been 
shortened, wages have been raised 
and 3,500,000 unemployed returned 
to work. 


The first step taken by coal oper- 
ators in the formation of a code of 
fair competition came on June 5 be- 
fore NIRA had actually become a 
law, From that time until President 
Roosevelt approved the code on Sep- 
tember 18, life for coal operators 
was just a continuous series of con- 
ferences. There was no great diffi- 
culty in getting the operators to 
agree on fair practices in the market- 
ing of their product. The difficulty 
lay in formulating new wages and 
conditions of work in an area which 
contributes about two-thirds of the 
Nation’s production but which for 
some years had not practiced collec- 
tive bargaining with their men as we 
know it. Eventually the wage scales 
and working conditions in Illinois 
were used, in a large measure, as a 
basing point and comparable wages 
and working conditions were estab- 
lished in all producing areas. Thus, 
to a large extent and for the first 
time in a decade, Illinois is now on a 
reasonably fair competitive basis as 
far as wages and working conditions 
are concerned. 


The Coal Code is the book of rules 
for the industry. It can be revised 
or amended by Presidential action. 
Contrary to the opinions of those who 


114 PERAO GEE ESD EIEN SGA 


fought against the adoption of any 
code, this Coal Code contains a mini- 
mum of governmental regulation and 
interference. Anyone who has even 
a passing knowledge of the coal in- 
dustry knows the difficulties in 
reconciling the views within an in- 
dustry so widely spread geographic- 
ally and so highly competitive from 
within and without. Differences of 
opinion between operators are diffi- 
cult to adjust. Many times they are 
left to wear out to the detriment of 
everyone. Some outside influence is 
invariably necessary to effect even 
a compromise. The code provides 
this outside influence in the NRA. 
A Coal Code is one problem and the 
administration of that code is another 
problem. A good code might be 
ruined by poor administration and a 
poor code might even be helpful if 
judiciously administered. The pres- 
ent code is becoming increasingly 
popular. The staff of the NRA is 
sympathetic to the -problems of the 
industry and is anxious to have coal 
settle its own difficulties in the man- 
ner provided in the code. The NRA 
is closely observing the operation of 
the code. If the industry can govern 
itself, there is every reason to ex- 
pect that it will be left to do so. If 
after a fair trial it becomes apparent 
that it cannot, we may look for more 
government in our business. 


Much of the difficulty in applying 
a code to an industry lies in the ef- 
forts of many in the industry to find 
ways and means of getting around 
the provisions of the code, If this 
same energy were devoted to whole- 
hearted planning of ways and means 
to comply, a better situation would 
obtain. The whole purpose of the 
code is to put the production and 
marketing on an absolutely fair com- 
petitive basis. It is not designed to 
take away from the efficient and 
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give to the inefficient, Its measure 
of efficiency is not sharp practice 
and unfair methods. 


Every operator now has a book of 
standard rules. His operating per- 
sonnel must realize that to survive 
they must hew to the line and develop 
efficient methods and produce a su- 
perior product. Wage-slashing is no 
longer a measure of efficiency. 
Price-cutting is outlawed as a sub- 
stitute for efficient sales. 


The coal industry in Illinois has 
reached a turn in the long hard road. 
A wonderful opportunity for regain- 
ing lost markets exists. Full advan- 
tage taken of this opportunity means 
a prosperous industry in this State. 
Illinois must offer to its coal custo- 
mers the very best in preparation. 
Superintendents, mine managers, and 
miners must realize that only by care- 
ful attention to everything that in- 
fluences quality can full advantage 
of our opportunity be obtained, To 
regain customers which have been 
lost to Illinois, we must give them 
better values than they have ever 
received from us. 

There is nothing mysterious to Illi- 
nois operators in the labor provisions 
of the code. For almost forty years 
these same provisions have been in 
the making in our contractual rela- 
tions with the miners, Only as modi- 
fied by the code are our present 
agreements with the miners changed. 
There are some differences of opin- 
ion as to what the term “technicians” 
includes, This is a matter to be 
passed upon by the NRA or its desig- 
nated agency. Our present labor con- 
tracts provide for 48 hours weekly of 
mine operation. The code provides 
for a maximum of 40 hours weekly 
for the individual employee, There 
is no conflict here. It is generally 
agreed that if any operator wants to 
operate his mine on a 48-hour sched- 
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le, he may do so by taking on an 
dditional complement of men and 
taggering their work days so that 
e has a full crew each day but so 
1at no individual works more than 
0 hours weekly. In general, em- 
loyees exempt from the jurisdiction 
f the miners are likewise exempt 
rom the restrictions of the code. 

The daily press is voicing much 
pposition to the certain features of 
1e NRA. Time alone will tell whether 
heir criticism is justified. It is vari- 
usly labelled at times “The Two- 
‘ear Plan’, inferring that it is Com- 
junistic or Russian. Perhaps it is 
ot out of place to point out that the 
ussian Planned Economy is designed 
0 stimulate production to take care 
f consumption, Our problem in the 
Jnited States is to curtail production 
n an orderly manner without de- 
tructive wage-slashing and_ price- 
lashing, so that it meets the con- 
umption demand without having an 
normous surplus. 

It seems almost foolish to specu- 
ate on the permanency of the NRA. 
t does have a definite appeal to most 
hinking coal operators. Many oper- 
tors who opposed it are now giving 
| wholehearted support. They feel 
hat its good points outweigh its bad 
nes. It does seem certain that after 
he years of chaos, no one in the in- 
lustry or out of the industry will 
vant coal to sink to its recent low 
lepths. The future of the industry 
till rests largely with the operators 
nd miners. Close cooperation be- 
ween them with the aid of the gov- 
rnment can place our industry on a 
igh plane. 


(Applause). 
Chairman McFadden: Thank you, 
Mr. Berger. Gentlemen, you have 


ust heard Mr. Weir's very fine paper 
yn the Coal Code as it applies to the 
nining industry in Illinois. Any dis- 
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cussion? If not, I think our Presi- 
dent has a word to say to you at 
this time. 

President Hamilton: Thank you, 
Mr. McFadden, for serving as chair- 
man of the morning session. After 
the morning meeting started, we 
found one of our former Presidents 
had arrived. I see Professor Callen 
in the rear of the hall, and I under- 
stand he has something of interest 
to say, and I know you will all be 
glad to greet him. 

(Applause). 

Prof. A. C. Callen: Mr. Chairman, 
and the Four Horsemen: 

Mr. Weir has been talking about 
a “football game”’ in his paper. Some 
of you may have heard that there is 
going to be one at Urbana tomor- 
row. We persuaded the business 
manager of the association to bring 
twenty-five tickets over here and he 
will be at the desk outside immedi- 
ately upon adjournment (before the 
luncheon), and if anyone is inter- 
ested in tickets for the Michigan-Illi- 
nois game tomorrow he will be able 
to take care of you. He also has a 
few tickets for the Northwestern- 
Illinois game to be played at Evans- 
ton and if anyone wants to get one 
here, he will be glad to take care of 
you. The price of tickets for the 
football game is $2.20. Tomorrow is 
“Dad’s Day’, and there will be a big 
bunch of fathers there. In the eve- 
ning there will be an ice hockey 
game with the Black Hawks. 

President Hamilton: Luncheon 
will be at 1:00 P. M. and we will 
convene again here promptly at 2:30. 
May I ask that we be prompt, as we 
have two extremely interesting pa- 
pers to be read this afternoon which 
will probably bring out considerable 
discussion and we would like to start 
promptly? Luncheon tickets can be 
secured in the hall and also the din- 
ner tickets, and inasmuch as the at- 
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tendance today has somewhat exceed- 
ed the estimate made by the Ar- 
rangements Committee, will you be 
good enough to secure your tickets 
for the banquet immediately after 
we adjourn so that we may get a 
definite idea of what the attendance 
will be, because we want to prepare 
enough seats for everyone for this 
evening? 

There will be a meeting of the 
Executive Board immediately after 
noon adjournment and before lunch. 
Fearing lest your memory does not 
serve you correctly as to the person- 
nel of the present Executive Board, 
it is comprised of: 

Geo. F. Campbell 

Paul Halbersleben 

E. H. Johnson 

Geo. C. McFadden 

John G. Millhouse 

Fred S. Pfahler 

C. J. Sandoe 

John W. Stedelin 

He He Daylor ir: 

Ti. Lhomas 

Poul Weir 
and I ask that they come up here for 
a short meeting. 

Mr. Geo. C. McFadden: I would 
like to make clear the request to get 
your dinner tickets at the same time 
that you get your luncheon ones, 
making it possible to count accu- 
rately the number of seats we will 
require. I also wish to express to 
you my appreciation of the attention 


you have given the papers this morn- _ 


ing. 

President Hamilton: There being 
no further business at this time. the 
meeting is adjourned until 2:30 12 
M. Luncheon at 12:30. 

Adjournment of morning session. 

Meeting of Executive Board. 

LUNCHEON 
for members of the Illinois Mining 
Institute at Hotel Abraham Lincoln 
at twelve thirty. 


Luncheon was served to those 
members of the Institute and guests 
who desired to partake of it. 

The musical program by Messrs. 
Sheehan and Roche was enjoyed by 
all. 

The speaker provided for the noon 
function was unable to be present, 
and President Hamilton expressed 
his regret, calling upon a popular 
member of the Institute to make an 
informal address. 

HARRY FISHWICK responded in 
his usual happy manner, speaking ex- 
temporaneously on “Current Events 
in the Coal Mining Industry.” 

(Applause). 

After the conclusion of the meal 
and entertainment the members gath- 
ered in groups around the hotel, re- 
newing old acquaintances and mak- 
ing many new ones, until time for 
the afternoon session to begin. 

AFTERNOON SESSION 
of Illinois Mining Institute, Novem- 
ber 3, 1933, 2:30 P. M. 

After lunch and a short period for 
social amenities, the afternoon meet- 
ting was called to order by the Pres- 
ident at 2:30 P.M., whose opening 
remarks were as follows: 

President Hamilton: As Chair- 
man for the afternoon session, I am 
honored and privileged to introduce 
to you an ex-President of the Insti- 
tute, Fred S. Pfahler, of the Supe- 
rior Coal Company, Gillespie. (Ap- 
plause). 

Mr. Pfahler (rapping) : The gentle- 
men will please come to order. I do 
not know why the President wants 
to shirk his responsibility and un- 
load me on this audience. 

The first thing on the program 
this afternoon is the big entertain- 
ment feature which should have 
been shown at the luncheon. We will 
have the lights out, please. (Lights 
are turned off.) In the rear of the 
hall the lights were still burning and 
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the Chairman called out to know if 
there was an electrician in the audi- 
ence. Someone remarked: “‘We’ve 
burned out a cable.” Finally, every- 
thing being arranged to the satisfac- 
tion of the operators of the machine, 
a sound motion picture was thrown 
on the screen behind the Chairman’s 
desk, which was announced as a 
sound picture built by Edwin C. Hill, 
famous radio and newspaper star re- 
porter, entitled, “The Dramatic Story 
of Preformed Wire Rope.” 


These pictures were claimed to 
demonstrate the greatest basic im- 
provement in wire rope construction 
of this century. Many pictures of 
the development of the new wire 
rope were thrown on the screen and 
in contrast were shown pictures of 
the old type, much frayed and worn. 
It was claimed that this new pre- 
formed wire rope would save untold 
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thousands of dollars to operators, in 
shop, mine, factory and projection 
work and that it would eliminate the 
costly, destructive stresses which cut 
down the life of ordinary wire rope. 

The movie was received with much 
interest and hearty applause at the 
close. 

Chairman Pfahler: I am _ sure 
everyone present has enjoyed this 
very interesting talking movie and 
we thank you very much. 

Is Mr. T. J. Thomas in the audi- 
ence? (No response). Will some- 
one please see if he is standing out- 
side and tell him that Mr. Budd is 
waiting for him down in the lobby? 

The first paper on the program 
this afternoon will be on ‘The Pre- 
paration of Coal for the Market by 
the Dedusting Process,” by Thomas 
Garwood, Engineer, C. W. & F. Coal 
Company. 


THE PRODUCTION OF COAL FOR THE MARKET 
BY THE DEDUSTING PROCESS 
By THOMAS GARWOOD 


Orient No. 2 Mine, C. W. & F. Coal Co. 


West Frankfort, Illinois 


The production of coal for ine 
market by the dedusting process has 
been in evolution for several years, 
The desire of combustion engineers 
for ideal operation in any boiler plant 
demands that the fuel with which 
the fires are fed be of uniform qual- 
ity, This might mean that the ana- 
lyses have reasonably constant values 
for ash, sulphur, moisture, clinkering 
qualities, ash fusion characteristics, 
etc., or it might mean that the sizing 
be consistently uniform. At any 
rate the engineer might be expected 
to get better results and higher effi- 
ciency from the boiler plant when 


conditions are norma.ly constant and 
of known values. 

It has been the ambition of com- 
bustion engineers for several years 
to produce a coal for the market that 
might be uniform in sizing and that 
each car of coal shipped to a customer 
would be uniform throughout the en- 
tire length of the car, with the mini- 
mum quantity of dust in the coal, and 
that each car be identical to the last 
one and to the next. To this end we 
have been experimenting for sev- 
eral years. 

The problem of dedusting coal has 
gone thru a long trial at our mine 
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and many methods of removing the 
dust were tested in our early experi- 
menting. While there has been de- 
dusting equipment in existence for 
a number of years in England and 
other European countries, this equip- 
ment was designed primarily for the 
removal of the dust causing washing 
troubles and sludge problems and did 
not fulfill the requirements that have 
been set up by our combustion engi- 
neers to produce a sized coal. The 
development of an entirely different 
machine at our mine resulted, and a 
small unit was put into operation 
about three years ago for experiment- 
ing and determining the value of 
such a product on the market, The 
difficulties in controlling the size of 
dust removed, with a minimum loss 
of the larger pieces, were many and 
the products which we desired neces- 
sitated a screening to relieve the de- 
dusting equipment of large particles 
of coal. It was found by screen ana- 
lyses that the amount of dust in the 
larger sizes of coal was insufficient to 
warrant any attempt of its removal, 
Our small experimental machine for 
dedusting the Carbon coal had a ca- 
pacity of only four or five cars of the 
finished product per day and the 
ability to make, by combination, two 
grades of small coals each with the 
dust removed. The production of 
these coals was continued for about 
two and one half years or until it was 
established that the commercial suc- 
cess of such a coal was possible and 
that the demand for this type of 
product would justify the installation 
of a larger unit. This large plant 
has been built and placed in opera- 
tion with gratifying results. We are 
now supplying a growing market and 
expect to have in the near future, 
comparative data from boiler plants 
using the new dedusted coal as 
against the natural run of mine 
screenings. 
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Ordinarily, the production of 
screenings at any mine is a variable 
proposition, With different sizes of 
coals coming from the mine at dif- 
ferent times and the dumping of an 
occasional car of undercuttings with 
its high percentage of fine dust, the 
production of a mine run screenings 
with a constant low portion of dust 
is obviously an impossibility. 

It was found that the different 
methods of mining might increase 
the percentage of lump and that 
rougher handling would make a great- 
er percentage of screenings but that 
in the screenings themselves the 
character of the smaller sizes and 
of the fines remained unchanged. 
It was then decided that this char- 
acter of screenings with respect to 
the objectionable dust would not be 
changed by modifying methods of 
handling or mining and that to pro- 
duce a coal commercially with a mini- 
mum amount of dust would require 
a mechanical treatment in the tipple 
such as our machine was doing suc- 
cessfully. 

Since this machine is designed to 
treat the carbon size of coal and in- 
asmuch as one large enough to 
handle our entire raw feed of screen- 
ings is impracticable, it is necessary 
to separate the carbon from the other 
sizes and after removing the dust 
replace the dedusted carbon in the 
larger size mixture to make a de- 
dusted screening. This mixture is 
made as the coal is being loaded in- 
to the railroad cars. When sized 
coal is being made in the rescreener 
the products of the deduster may be 
loaded directly as an ideal fuel for 
small stokers, 

Natural screenings, composed of 
all pieces passing thru a_ specified 
screen down to and including the 
dust, are mixed in such a way that 
the smaller pieces fit into the spaces 
between the larger sizes and the dust 


SE Ele NOUS sMalNe NAG 


which fills the smallest openings 
finally blocks the air passages 
thru which drafts should pass in 
the process of burning the coal. By 
removal of this fine dust these pas- 
sages remain open and air for com- 
bustion can get to all the pieces of 
coal on the grates. In the natural 
screenings, with their uneven mixture 
air might travel through one section 
of the fire bed leaving other parts 
of the fire bed to coke, the first be- 
ing burned quickly leaving air holes 
in the fire bed. The increased uni- 
formity of the air distribution 
through the fuel bed results in better 
efficiency and greater economy. The 
possibility of forcing greater quanti- 
ties of air through the fuel bed will 
permit carrying a greater load on the 
boilers at peak demands without the 
trouble ordinarily occurring from 
clinkering. It is difficult to wet nat- 
ural screenings quickly, due to the 
seal caused by the fine particles and 
their greater capacity for holding 
water. However, with the dedusted 
coals, wetting can be accomplished 
in a short time with a minimum of 
water; either in the pile, on the 
truck, or on the railroad car, The 
little dust that is formed in transpor- 
tation is thus easily prevented from 
blowing about. 

Aside from the convenience then 
the outstanding advantages in the use 
of the dedusted coals are: 

1. Improved efficiency due to more 
uniform flow of air through the 
fuel bed. 

2. Less clinkering. 

3. Increased load capacity during 
peak demands. 

4. The coal is easily dampened be- 
fore used in the boiler rooms. 

One long time test showed that the 
load on one boiler room could be car- 
ried more efficiently with dedusted 
Carbon than with natural screenings, 
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while the natural or un-dedusted car- 
bon could not be burned in the plant, 
even without load. We believe we 
will soon have data on the burning of 
dedusted screenings that will be com- 
parable to this test. 

(Applause.) 


Chairman Pfahler: Thank you, 
Mr. Garwood. Has anybody here 
any questions they want to ask Mr. 
Garwood? 

No one had any, apparently, and 
Chairman Pfahler said: What’s the 
matter with you fellows? Don’t you 
know anything about dedusting coal? 
Or perhaps you know all about it? 
(Laughter). 

Mr. D. R. Mitchell: What percent- 
age of dust is left in your product? 

Mr. Thos. Garwood: Well, it var- 
ies; — ordinarily about 14 per cent. 
I would like to say that so far, the 
main trouble we have had is that 
boiler plants are not ordinarily 
equipped to handle dust. (Here he 
went into an explanation of how 
plants could be changed to burn the 
dust). 

Chairman Pfahler: 
questions? 

Mr. H. F. Hebley, Engineer, Allen 
& Garcia Company: 

I think the C. W. & F., Mr. Gar- 
wood and his associates, deserve a 
great deal of praise for their pio- 
neering in dedusting work. For sev- 
eral years we have been conducting 
dedusting tests from time to time, 
and in testing of coals for the re- 
moval of dust sixteen tests on five 
different seams from the Illinois-In- 
diana and West Virginia fields show 
that with a feed of %”x0” slack, 
two fractions are generally formed 
in the following percentages: 

Coaldust._] = 10-15%. 

Dedusted Coal ................ 90-85% 

When attempting to separate at 
48 mesh, the per cent of 48 mesh 
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left in the coal varies from .75—3%, 
depending on the moisture in the 
feed. The per cent of —48 mesh 
in the dust extracted varies from 75 
to 93%. 

Coals that contain thin laminated 
pieces generally cause trouble, as 
these pieces lift like a leaf in the 
wind and tend to sail. 

Coals that contain fine particles 
of pyrite require an adjustment to 
be made for the difference in spe- 
cific gravity, of pyrite and fusain. 
Assuming a specific gravity of 

—2.4 for pyrite and 
1.4 for fusain 
the velocity of the aspirating air for 
lifting the heavier pyrite particle will 
often lift a larger particle of light 
coal. 

There is a distinct drying effect 
of air when it is used for dedusting. 
In one test the moisture content var- 
ied as follows: 

Moisture in raw coal 

Moisture in dedusted coal....12% 

Moisture in dust 8% 

Dr. Cady’s paper pointed out that 
Illinois coals contain a concentration 
of fusain in the —100 mesh. He 
also pointed out that the fusain ran 
high in ash, high in moisture and high 
in carbonization. 

The disposal of the dust—a quan- 
tity ranging from 10 to 15% of a 
mine’s %” x0” sdreenings produc- 
tion is a serious problem, but can be 
solved. 

Burning this dust under boilers 
without further regrinding has been 
accomplished and 80% efficiency has 
been attained. 

At the present time in Indiana 
there is one plant burning coaldust 
from dedusting equipment, but fur- 
ther pulverization has been adopted. 

Within the last month or so we 
have been carrying on research in- 
vestigating the possibility of rear- 
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ranging the present low set hand 
fired horizontal return tubular boil- 
ers generally installed at coal mines 
to burn the dust without further re- 
grinding. 

After some disappointments, we 
have discovered a burner designed 
primarily for use in the very re- 
stricted furnace flues of marine and 
Lancashire boilers. 

With this burner HRT boilers set 
3’ 6” above the grate can be ar- 
ranged to burn the dust and still 
keep the hand fired grates in place 
to burn ROM if the dust supply fails. 
The design data for such a rear- 
rangement on a 150 H.P. boiler is 
as follows: 


Vol. of Com. chambev........ 900 cu. ft. 


BTU release (cu. ft.) hr............. 9,500 
Mlamestrav.c la =e aes 26 to: 30) ft. 
Burner fishtail grid type. 

PRIN NAT eee ee ee 13-15% 
Secstalrts. 25.2 2 eee ee ee 40% 


COZ2 Re 2a Te ore hed en ete enee eae 8.0% 


The CO2 is deliberately held low 
to insure the ash being held below 
the fusion point. Efficiency has also 
been kept low as the problem is at 
the present time one of dust disposal 
and the destruction of the dust un- 
der, the boilers serves a two-fold 
purpose—provides heat and _ elimi- 
nates a dust nuisance. 

However, the efficiency can be 
readily increased if desired by reduc- 
ing the excess air, provided the high 
resulting furnace temperatures do 
not set up troublesome slagging con- 
ditions. 

Chairman Pfahler: Thank you, Mr. 
Hebley. Has anyone else any ques- 
tions? 

President-elect Treadwell: We 
might be interested to know that 
some of the stoker manufacturers 
are trying to utilize this grate. They 
have made some careful tests using 
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their stoker and they are willing to 
make tests on the corrected results. 
That is of interest because most of 
us fellows who have been trying to 
utilize this dust have run into pul- 
verized fuel, which means a rather 
high cost. However, these stoker 
people claim that they can burn this 
dust in their stokers with very few 
changes. 


Chairman Pfahler: Any other 
questions? 
Mr. Johnson: I would like to ask 


Mr. Garwood if the percentage of 
ash in the separated dust is higher 
in southern Illinois than in northern? 
Mr. Garwood: 
what higher. 


Chairman Pfahler: Is Mr. J. I. 
Thompson of the Koppers-Rheolaveur 
Company of Pittsburgh here? I 
would like to hear from him on de- 
dusting coal if he is in the audience. 


Mr. J. I. Thompson: I do not be- 
lieve that I have anything much to 
say. The only thing that might be 
of interest to you (and some of you 
already know it) is that we have 
built a small separator with which 
we have tried to carry out all the 
principles of a full-sized plant. This 
separator can be fairly easily handled 
and put into a plant. It is about 
8 or 9 feet high, 5 or 6 feet wide and 
7 feet long. We tried it out in one 
of the plants of the Peabody Coal 
Company. That separator was han- 
dling 1144”x2.0” coal, but the re- 
sults are not yet available. We had 
some difficulty in feeding 114”x2.0” 
coal (as one of the other stoker peo- 
ple has mentioned). That is due to 
the openings not being large enough 
for the larger-sized coal. 


It would be some- 


We are putting some additional 
apparatus on our equipment and we 
hope to be able to get results on the 
larger sizes. This equipment is avail- 
able now, and, under the experiments 
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we are making, it would apply on any 
coal. 


One of the difficulties that we 
have run into in separating coal— 
and one of the difficulties that the 
Chicago, Wilmington and Franklin 
people have tried to overcome, is the 
fact that in fine coal the moisture 
content is greater in the fine sizes. 
In other words, the fine sizes are 
much wetter than the coarse stuff, 
and we found that there was a big 
tendency for the dust to go on 
through the larger particles of coal. 
After they were put in the cars and 
shipped and dried, these particles of 
dust would fall off, but the coal as 
obtained from the mine after de- 
dusting seemed to be quite free from 
dust. Perhaps this was caused by a 
dry atmosphere. 


I do not know that I can add any- 
thing more at the moment, but if 
there are any questions any of you 
would like to ask, I will try to an- 
swer them. 

Chairman Pfahler: 
Mr. Thompson. 

Mr. Johnston, I understand your 
company has been making some ex- 
periments along this line. Can you 
tell us anything about them? 

Mr. J. M. Johnston: Our experi- 
ments have been on a small scale, 
and, so far, our plant is still on 
paper. Therefore we have no re- 
sults to offer from our dedusting. 
We are going to try and burn our 
dust in our own plant, but whether we 
will accomplish this on the type of 
stoker we are using at present, I do 
not know. We have tried burning 
some of our dust, with more or less 
good results, and we have tried 
burning it mixed with other fuel, but 
we found that when mixed with 
other fuel, it would pack and of 
course we could not get a good fire. 
We have also tried blowing our dust 
and we found that by keeping a good 


Thank you, 
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bed of coals on the grate we were 
able to burn the dust. But our plant 
(as far as dedusting is concerned) 
is still on paper and we have had no 
results from it. 

Chairman Pfahler: Thank you, 
Mr. Johnston. Has anybody else any- 
thing to say or questions to ask Mr. 
Garwood? (No response). 

The gentleman who is to give our 
other paper this afternoon is a little 
bit late. He ’phoned from Centra- 
lia. He had to come all the way 
from Benton, but he will be here in 
a few minutes. President Hamilton 
wants to make some announcements 
at this time. 

President Hamilton: At the morn- 
ing session you authorized the ap- 
pointment of two committees. A 
meeting of the Executive Board was 
held immediately after the morning 
meeting and these committees were 
selected. I will now ask the secre- 
tary to read the names. 

B. E. Schonthal, Secretary: The 
Special Committee on Scholarship is: 
Charles F. Hamilton, Chairman. 

J. M. Johnston. 

HeeHey Lavlored rs 

George F. Campbell. 

L. D. Smith. 

The Special Committee on Resolu- 
tion to be sent to Washington to try 
to secure an appropriation from the 
Government to further Mineral In- 
dustries Research is as follows: 

George N. Reed, Chairman. 

Paul Weir. 

T. J. Thomas. 


Chairman Pfahler: Anybody else 
anything to suggest while we wait 
for Doctor Moore, or anything of 
interest to say? We would be glad 
to hear from anybody. (No re- 
sponse). 

Chairman Pfahler: Is there a man 
in the room who has not been asked 
to join the Illinois Mining Institute? 
If so, do not be backward in saying 


so. The Secretary here, or the regis- 
tration people out in the hall, will be 
glad to take care of you. 

While I am on my feet at this time 
I think it would be well to announce 
again that the banquet will be at 6:30 
sharp. We were very fortunate in 
securing a very prominent, outstand- 
ing railroad man, Mr. Ralph Budd, 
President of the C. B. & Q. Railroad, 
to be our speaker tonight, so we 
would like to get started as near 6:30 
as possible, and we will appreciate it 
if you will be on time. 

Has anybody anything else to say? 
What’s the matter with John Garcia? 
Is he asleep? Oh, I see—he has dis- 
appeared. 

George F. Campbell: Might I sug- 
gest that we recess for fifteen min- 
utes or half an hour and come back 
here then? 

Chairman Pfahler: Well, that 
would be a good suggestion if I could 
be sure you’d be back here, but, after 
a recess, it is rather hard to get the 
men back, once they have left the 
hall. The Doctor ought to be here 
any minute; but, George, we are not 
going to let you sit down by just mak- 
ing a suggestion that we recess. Can’t 
you say something of interest to us? 

George F. Campbell: Well, I have 
enjoyed this Institute very much and 
hope to enjoy a lot more before I 
get through, and I hope that the eve- 
ning session will be as pleasant as 
the morning session and this one. 

Chairman Pfahler: Thank you. I 
can vouch for George as a good 
bridge player. If anyone wants any 
instruction in the game, they can go 
to him. 

The President suggests that I ask 
you to stay right here, as he appar- 
ently concurs in my thought that if 
we were recess for thirty minutes you 
might not come back, 

Mr. A. W. Plumlee: I would like 
to suggest that a true copy of Dr. 
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ady and Dr. Leighton’s paper and 
ictures be put in printed form. This 
/only a suggestion—not a motion. 
Chairman Pfahler: We will be 
lad to consider your suggestion, Mr. 
lumlee; however, they will appear 
1 full in the Year Book. (President, 
hairman, and Secretary consult.) 
Now, gentlemen, we have had a 
nange of heart and change of mind. 
believe George Campbell’s sugges- 
on is pretty good, as I see that a 
umber of you are beginning to drop 
ut by one and two at a time and 
ather than have that happen to Doc- 
yr Moore, we will stand adjourned 
ntil 4 o’clock. 
Adjourn to 4 P.M. 


Afternoon Session reconvened at 
o’clock. Chairman Pfahler, rap- 
ing for order, spoke as follows: 

May I ask the people in the hall 
) please step back into this room? 
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When everyone was seated and si- 
lence was restored, he continued: 


The next paper will be by Doctor 
J. B. Moore, of Benton, Illinois, 
whom I now take pleasure in intro- 
ducing to the Institute. (Applause.) 
Doctor Moore’s subject will be: 


“THE RELATIONSHIP OF THE 
INDUSTRIAL SURGEON AND THE 
EMPLOYER OF MEN” 


Dr. J. B. Moore: I am a little bit 
surprised at the hearty greeting I 
got after delaying you for so long. 
You know I am not bragging, but it 
takes a lot of nerve to talk to an 
audience like this. I can talk to a 
lot of doctors with much more ease, 
but I have never tried to talk to a 
group of engineers before, and, in 
order to stay on my own side of the 
fence, I am going to stick strictly 
to the notes I am going to read. 


THE RELATIONSHIP OF THE INDUSTRIAL SURGEON 
AND THE EMPLOYER OF MEN” 


By J. B. MOORE, M.D. 
Benton, Illinois 


I think that you will all agree with 
e that the interests of “The Indus- 
jal Surgeon and the Employer of 
en” arise from common ground, 
sntering in the injured employee. 
he general recognition that industry 
iould share the financial burden of 
ss of time and disability resulting 
‘om personal injury, has fused the 
irgeon with the other elements mak- 
g up an industry. 
In recent years the surgeon has be- 
me an indispensible part of the 
val mining industry in _ Illinois. 
That then should this industry ex- 
sct of him? It should expect aid 
the prevention and minimizing 


of injuries, and cooperation with 
the compensation department in the 
return of the men to work, and in the 
final disposition of their cases. 

The intelligent and persistent in- 
struction of the employee in the care 
of minor injuries is quite important. 
The “Skinned Shin” which occurs so 
often, is many times the cause of 
much loss of time. The injury is not 
serious as to the final outcome, but 
the payment of temporary compen- 
sation is a very large item in the 
course of a year. 

The workmen generally consider it of 
such minor importance that they neg- 
lect to report it until it gets sore, two 
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or three days later. In the meantime 
the clothing has thoroughly infected 
it. I have seen such eases resist treat- 
ment for weeks. They should have 
immediate attention. 

Toe injuries are very common in 
the coal mine. The conditions are 
ideal for this to happen. Some of us 
have seen this type of injury almost 
disappear in territories where a shoe 
with a protective tip is worn. 

All of you are familiar with the 
dangers of having a fellow workman 
attempt to remove a foreign body 
from the eye, or of putting it off 
until tomorrow. But this informa- 
tion must be driven home to the men 
in the works, if it is to be of any use. 
The surgeon can help to do this 
through cooperative efforts. I think 
that the surgeon should come in con- 
tact with the men in some capacity 
other than through the necesary care 
of an injury. 

There should be friendly, trustful 
cooperation between the surgeon 
and the compensation department. 
Free and honest discussions of their 
problems is essential to an efficient 
organization. There should be no 
“Buck Passing’. 


The compensation department has 
a right to expect a prompt accurate 
report of injuries, prompt release 
when a man is able to return to work, 
and a plain statement of facts, in-so- 
far as the surgeon jis able to do so, 
as regards the final condition. In 
the latter the surgeon should be firm 
but fair and sympathetic with the in- 
jured man. I think that he should 
not enter directly into the financial 
settlement of the cases. 

It is very desirable that the surgeon 
maintain the good will and confidence 
of the injured employee. This can 
not always be done, but when possible 
it greatly facilitates the man’s re- 
turn to work, and an agreeable final 
disposition of the case. 
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Getting a man back to work is 
many times one of our most diffi- 
cult tasks. Lack of cooperation be- 
tween the operating and compensa- 
tion departments is too often “The 
Nigger in the Woodpile”. For con- 
sideration—suppose we are dealing 
with a trip rider, who has received 
a broken ankle. After three or four 
months he is able to do some kind of 
work, something that will cause him 
to use the injured part more than 
when he is at home, and that will help 
to regain its use and establish him on 
a work basis. It may be several 
months before he is able to return to 
his original job, never-the-less the op- 


erating department insists that he be 


kept out until he is able to ride trips 
again. ‘ 

Suppose a man has been off several 
months on account of a serious back 
injury, eventually it is agreed that he 
is able to do some work. This type 
of case progresses just so far and no 
farther until they return to some 
kind of employment. 
tion is slow, but if managed properly, 
he will be able to return to loading 
or his machine. He is discharged for 
work and taken off compensation. 
The operating department immedi- 
ately puts him back in a machine 
gang where the men share equally in 
the earnings of the group. It is soon 
quite evident, that he cannot do his 
part of the work. The other men 
complain, and he returns in one or 
two days discouraged and convinced 
that he will never be able to do heavy 
work again. He demands to be 
placed back on compensation, and 
whether he is or not, he becomes a 
more complex problem. 

Now, suppose that these men are 
placed in a “Rehabilitation Squad” 
to do some odd jobs in the mine. 
Cleaning up falls, cleaning roads, etc., 
under a firm, but sympathetic under- 
standing supervisor. They will be 
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kept in the squad for a few days, orstopping blood where there are hem- 


eeks, as the case may demand, when 
ley are put back in their old places 
- at some regular job. I believe 
at this plan would be well worth 
hile, not only as regards the indi- 
dual, but to reduce compensation 
yr injuries. 

The surgeon should expect loyal 
ipport from the industry that he 
ay be serving. In the smaller com- 
unities I think it is mutually ad- 
intageous for the company doctor 
» do some general work. It helps to 
stablish him with the public, and 
ere should be no conflict. 

It must have occurred to you that 
ie surgeon’s real service is rendered 
, a time when the employer and the 
nployee are in complete agreement, 
id demanding the same thing, viz: 
e quickest and the most complete 
covery. 

(Applause). 


Chairman Pfahler: Thank you, 
octor Moore, for your very inter- 
ting paper. Does anybody want to 
k Doctor Moore any questions? 

C. J. Sandoe: I would like to ask 
e doctor how much first aid should 
» given at a mine to men who are 
be sent to a doctor—or should the 
en stay away from a doctor? 

Dr. J. B. Moore: Well, you know, 
at is quite a problem. I have seen 
number of complications from too 
uch first aid in the mine. I know 
at a few years ago, in many States, 
icture of iodine was distributed in 
rst aid stations in the mines, as it 
as in Illinois till we had some ter- 
fic burns from it. Some people are 
ry susceptible to iodine burns; in 
ct, most people are susceptible to 
dine burns, and I think iodine 
ould be very carefully used, if at 
l, for dressings. I think first aid, 
irticularly in the southern [Illinois 
rritory mines, should be confined to 


orrhages—and temporary slings for 
broken legs and arms. I think there 
should be no attempt to use anything 
in the way of dressings except the 
most simple type of dressing, with 
nothing in it on the order of tincture 
of iodine that might cause trouble or 
burns. In fact, we are getting away, 
more and more, from dispensaries 
around the mine or home. 


Chairman Pfahler: 
questions? 


Mr. John A. Garcia: I would like 
to say something on this question 
of accidents around coal mines. It is 
my experience that we keep pound- 
ing first aid all the time into the 
bosses, superintendents, mine man- 
agers, etc., all down the line,—but 
we never get to the fellow who really 
gets hurt, the worker (so-called.) 
We call meetings among the bosses 
and discuss the question—and we put 
certain rules in force—but I do not 
know of any place that we have ever 
called the so-called worker into our 
meetings and discussed accidents 
around the mines. For the last ten 
years I have been gathering reports 
and bulletins from the different coal 
companies, like Bell and Zoller, Union 
Pacific, and different companies who 
issue reports as to how the accidents 
happen—and I study them, not only 
because I am interested in coal mining 
accidents, but for my own good, so 
that when I go around a mine I will 
have learned from studying these re- 
ports just how men get injured. This 
I know is a selfish motive. But 
I do not know but what it would be 
a very good idea for the Illinois Min- 
ing Institute to collect these statis- 
tical bulletins issued from time to 
time by various coal companies and 
the Bureau of Mines, and send them 
directly to the men who actually do 
the work in the mines—to the men 
who may get killed or hurt. 


Any more 
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We operate a little mine down in 
Indiana and every time a man is in- 
jured we either publish a _ bulle- 
tin or post a notice on a bulletin 
board, giving the details, so that the 
men will know just how the accident 
happened—and with the help of the 
Bureau of Mines, we have collected 
this data and put it in a conspicuous 
place at the mine so that the men 
can hardly resist seeing just how 
these men got hurt. 


We have our meetings once a week 
down in Indiana on accident preven- 
tion, but no one ever comes to those 
meetings except mine _ superinten- 
dents, foremen or bosses,—and after 
you have done that for two or three 
years, your organization gets satur- 
ated with your attempts to prevent 
accidents. What you have to do is 
to get this to the fellow who is run- 
ning a motor—a triprider—and the 
men who usually suffer these in- 
juries. 

The Bureau of Mines and all these 
different State organizations have 
done their best to educate people in 
the safety movement,—but they do 
not get down to “brass tacks’ and 
educate the man who earns his daily 
bread with the sweat of his brow as 
to how these things occur. 


I have perhaps saved my life at 
times in traveling around mines, 
by what I have learned reading about 
how accidents happen to the other 
fellows. There is some co-ordination 
or cooperation amongst the operators 
of mines in the middle west and I 
think it would be a mighty fine thing 
for the Illinois Mining Institute, 
through the Bureau of Mines, to co- 
operate and get the details of these 
accidents and post them at the differ- 
ent mines so that the men themselves 
can find out how their own fellows 
get hurt. 


Chairman Pfahler: Thank you, Mr. 
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Garcia. Anyone else wish to discuss 
this matter? 

Mr. Berger: In our own proper- 
ties, we issue these bulletins, and we 
see that they not only go to the bos- 
ses, but to every man. We distribute 
them right with the pay-checks. Ev- 
ery man is offered one of these, and 
he can see (as Mr. Garcia said) just 
how the accidents happened. 

We also sometimes have an artist 
draw a picture of how an accident 
happened, and post it in a conspic- 
uous place for the attention of the 
men, and it does attract attention. 
But a poster must not stand in a place 
indefinitely, as it loses its appeal. You 
have to change them frequently in 
order to draw the attention of the 
men to it. 

I think there is a gentleman here, 
Mr. Alex Miller, of the Bureau of 
Mines, who has been going around 
giving first aid and safety first les- 
sons, (which is a fine thing,) but our 
experience has been that when the 
gentleman did come and put over 
first aid lessons, he talked accident 
prevention to the men themselves and 
in that way they reached everyone, 
and we have got very much better 
cooperation from our men than we 
ever expected we would get from men 
of that kind. 

Chairman Pfahler: 
anything to say? 

Mr. Alex Miller, Associate Engi- 
neer, U.S. Bureau of Mines: I can 
verify the statement of Mr. Garcia, 
as far as accident reports are con- 
cerned. I have had the privilege of 
making a survey of thousands of acci- 
dent reports in the past few years, 
and I want to say that I do not be- 
lieve I have run across any that gave 
any information pertaining to the 
CAUSE of the accident. Practically 
each and every one stated WHAT — 
CAUSED THE INJURY—but none 
of them stated WHAT CAUSED THE 


Anybody else 
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ACCIDENT. There is a vast differ- 
ence between what may cause an ac- 
cident and what may cause an injury 
—the injury is only one of the prod- 
ucts of the accident—and unless we 
get down and analyze the cause of 
the accident, it is self-evident that 
we are not going to get at real acci- 
dent prevention. As far as reaching 
the miner is concerned, we have 
found that first aid is one of the best 
features of educational work in acci- 
dent prevention that we have run 
across, because it brings to the mind 
of the individual the seriousness of 
accidents. 

I attended one of those meetings 
Mr. Garcia spoke of, last Wednesday 
in Indiana, where there were one 
hundred and twenty-six people pres- 
ent—most of them miners. The 
superintendent of that mine had ev- 
ery report of accidents that had oc- 
curred in that mine for the month of 
October read before the meeting, 
and the men discussed the causes of 
those accidents, and suggested means 
of removing the same. 


I think all the officers of an organ- 
ization should be personally inter- 
ested in accident prevention first— 
and then carry it to the men. I have 
ofttimes heard it said that you could 
not get cooperation from the men— 
but I believe that is a mistake, be- 
cause I have seen some of the best 
cooperation in the State of Illinois 
that any person could hope to re- 
ceive in any movement he might 
see fit to inaugurate. I think it is 
possible to put the causes of accidents 
before the men and get them to take 
a personal interest in holding future 
meetings for that purpose. 

Chairman Pfahler: Anyone else 
anything to say? If not, we have in 
our midst a very prominent, outstand- 
ing coal operator in the State of Illi- 
nois with us today. If my memory 
serves me correctly, I believe this is 
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the first time he has been at one 
of our meetings. He has been very 
active in modeling and remodeling 
the Coal Code and also in seeing that 
it functions properly. He has re- 
cently been in Washington—in fact, 
I believe he flew here to be at this 
meeting this afternoon. I take pleas- 
ure in introducing George B. Har- 
rington, President of the Chicago, 
Wilmington and Franklin Coal Com- 
pany: 


George B. Harrington: Fellow 
Members of the Illinois Mining 
Institute: I am sorry I did not 
hear Mr. Weir’s paper on _ the 


Code, because I fear that almost any- 
thing I may say about it is likely to 
be a “repeat”. I know that there are 
a great many questions in your minds 
as to just what is the present status 
of the NRA, and, by the same token, 
the status of the Code. What I say 
will have to be more or less a per- 
sonal opinion and not an authoritative 
statement, because I am going to give 
you a little of my own guess on the 
situation. 

The Code (which was largely the 
work of Illinois operators assisted by 
men from other States who were al- 
ready operating under Union con- 
tracts), had as its first object a stand- 
ardization of wages and working con- 
ditions and hours within the various 
districts in the United States—and 
the reasonable standardization of 
these conditions between districts 
serving the same markets. We with 
Union contracts felt that we were 
under an unfair handicap and wanted 
to take this opportunity to get that 
handicap squared up. I do not need 
to tell you how through the depres- 
sion our non-Union competitors were 
able to cut down to where they prac- 
tically put the Union fields in the 
north out of business, and we all 
know that it was an unfair situation. 
The NRA gave us the chance to 
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straighten that up and at the present 
time differentials between our field 
and the former competitive non- 
Union field are written in the Code. 
Having made a big drive on that, the 
Illinois people were not so insistent 
on their own ideas as to price fixing. 
I think it is safe to say that we all 
had various ideas, and that they were 
boiled down pretty much to a feeling 
that the companies are entitled to 
the cost of production plus a reason- 
able profit. However, during the 
spring, the Appalachian coal organi- 
zation, which was based on the latest 
Supreme Court decision, had gotten 
a good deal of a start and the oper- 
ators who were familiar with that had 
a good deal to do with writing the 
price-fixing part of our Code, which 
is based on the Appalachian idea. 
Price-fixing has been put _ into 
several other Codes, but some of the 
industries do not have it. 

Speaking of some of the difficul- 
ties of NRA in getting organized :— 
Gen. Johnson promised that he would 
not have over one hundred and fifty 
men in the NRA. Within the past 
week the Republican National Com- 
mittee have issued a pamphlet in 
which they criticize the Democratic 
Administration for many things, but 
among them they criticize the NRA 
saying it now has more than one 
thousand employees additional in 
the field—that they really have not 
got started yet—and when they get 
organized to carry out the numerous 
functions of the Code, it will be a 
large bureaucracy. These criticisms 
got under the skin of Gen. Johnson 
and he and Mr. Richberg have been 
in a series of conferences with the 
President as to how big this thing is 
going to be. I mention this because 
we have been wondering why we 
do not get our Presidential ap- 
pointee for Illinois. The answer is 
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that until the NRA decides how ~ 
big it is going to be, they hesitate to | 
make all these additional Code ap- 
pointments. They have.asked whether 
the coal industry would chip in and 
pay the expenses of these people. 
Most of the big groups said they 
would and the little ones said they 
would not, but it looks a little as 
if the industry would pay for the 
Presidential appointees. Then some 
of the fellows who said they would 
be willing to pay qualified that by 
saying that if they paid they ought 
to be allowed to pick their own repre- 
sentatives, and they all began send- 
ing in names. We have sent in the 
name of Doctor Honnold, whom you 
all know. He was put on the slate, 
and when that slate got up to Gen. 
Johnson it is said that either someone 
told him or he thought that “these 
industries are going to run things 
and fix prices and that will make 
a tremendous target for Congress to 
shoot at next January,’—so he 
turned down all of these appointees, 
and Doctor Honnold was disapproved 
among all the others. Then it was 
a great day for all the unemployed 
engineers. You know a great many 
very worthy engineers are out of 
work, so many of them applied for 
jobs, but none of them have been 
picked—but at the present time it 
looks as though most of those who 
will get jobs will be mining engineers 
or someone who knows something 
about the mining business. As you 
saw by the papers this morning and 
yesterday, some of the leading indus- 
trialists in the NRA have resigned; 
they have said they were not quitting 
but just going back to their own 
business—and the answer is that no- 
body knows whether the NRA will 
be organized into a permanent in- 
strument to govern industry as 
they do now under the Code or 
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hether they will try to contract 
hemselves to their original purpose, 
ras Mr. Swope put it, be somewhat 
ike a National Chamber of Com- 
nerce, and run themselves. I am 
lot much of a believer that the last 
s practicable. 

So we have just got to be patient 
intil they decide the policy of the 
VRA. Now that may not sound very 
heerful as to our Code but on the 
ther hand I do not think that Illinois 
tands to lose very much whichever 
vay this thing is decided. 

The big thing we need out here is 
o play the same rules of the game as 
he other fellow—that is—to be able 
o work the men a certain number of 
ours at a certain rate of wage, and 
ctually pay the payrolls—and things 
f that kind. If we just had the Code 
nd the NRA blew up we might drop 
ight back into the old conditions; 
ut, in addition to the Code, we now 
ave the UMWA in districts where 
ormerly they did not exist, so that 
he mine workers are really in, 
vhether the Code blows up or not, 
nd I doubt if that will change for 
uite a while—so that from our point 
f view it is undoubtedly going 
o be of value in this district for a 
ong time to come, and for that I be- 
lieve we are to be congratulated, that 
ve did take the position that if there 
s to be a Code that Code must apply 
o everybody in the industry. In other 
vords, we could not have a separate 
Jode for West Virginia or West Ken- 
ucky, Indiana or Pennsylvania, and 
hen write our own separate Code 
nd no one pay any attention to it. 
Ve got one Code for the whole indus- 
ry—and I think that is very im- 
ortant. 

I do not know whether I have helped 
larify anything you wanted to know, 
ut I will try to answer any ques- 
ions: 

Chairman Pfahler: 


Thank you, 
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Mr. Harrington. 
questions? 

Mr. John A. Garcia: I have been 
approached (an unemployed engineer 
—more or less employed) in connec- 
tion with a technical matter in Wash- 
ington—and necessarily I had to turn 
it down. I have quite an intimate 
acquaintance with each of the three 
technical advisors on coal mining in 
Washington, and I want to say that 
there is not in Washington a tech- 
nical advisor who has any connection 
of any kind with Illinois and Indiana. 


Anybody else any 


Some of the men, to my personal 
knowledge have never been in a coal 
mine themselves and that position 
of technical advisor in Washing- 
ton is of very vital impcrtance to 
the middle west. Instead of an east- 
ern man sitting down there in Wash- 
ington advising the commission on 
our problems in Indiana and Illinois 
I would like to suggest to the commis- 
sion that we have now in both Illinois 
and Indiana, Mining Institutes and 
they can submit their problems in IIli- 
nois and Indiana to men from those 
Institutes rather than to some stran- 
ger, and I think it would be very wise 
for the Illinois Mining Institute to 
create a situation whereby any prob- 
lems of our industry will be referred 
to one of those Institutes. (Ap- 
plause.) 

Chairman Pfahler: Before turn- 
ing the meeting back to our President, 
I again urge you to be prompt at our 
banquet. Purchase your tickets at 
the registration desk any time before 
6:30—and for the benefit of those 
who were not in the room before, I 
want to state again that Mr. Ralph 
Budd, President of Chicago, Burling- 
ton & Quincy Railroad will be our 
principal speaker tonight and he will 
make a very interesting talk. 

I thank you gentlemen for being 
quiet this afternoon, making it easy 
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for me to preside. I now turn the 
meeting back to Mr. Hamilton. 

President Hamilton: Thank you, 
Mr. Pfahler, for your services as 
chairman of the meeting this after- 
noon. I have nothing more to, offer 
to the Institute at this time except to 
again urge that your schedule be so 
arranged between now and 6:30 P.M. 
that you can be here promptly to 
start the banquet on time. It will not 
be of long duration and there will be 
ample time afterwards for the other 
activities I know you enjoy. 

Is there any further business? If 
not, the Institute will stand adjourned 
until 6:30. 

After the business session and the 
the morning and afternoon programs 
of the Illinois Mining Institute had 
been completed, the members ad- 
journed until 6:30 P.M., when a 
sumptuous banquet was served in the 
gold ballroom of the Hotel Abraham 
Lincoln to the membership and 
friends of the Institute. 

President Hamilton called the meet- 
ing to order and gave a brief resume 
of the work accomplished by the In- 
stitute during his term as President, 
which showed that it is in a very 
flourishing condition. 

It had been arranged that the 
Honorable Thurlow G. Essington, 
Chief Counsel of the Illinois Coal 
Operators’ Association, should serve 
as Toastmaster, but unfortunately 
other engagements prevented his be- 
ing present. In his absence President 
Hamilton said that we were fortunate 
in securing the services of the Honor- 
able Walter W. Williams, President 
of the Illinois State Chamber of Com- 
merce of Benton, Illinois, to act as 
Toastmaster for the evening. With 
a very appropriate introduction, Mr. 
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Williams was called upon to act in 
that capacity and in his own pleasing 
and efficient manner he very gra- 
ciously accepted this responsibility. 

After a few appropriate remarks 
concerning the Institute and the min- 
ing industry in general, the Toast- 
master introduced the officers for the 
ensuing year and the members of the 
Executive Board, but in view of the 
fact that the program was lengthy, 
the incoming officers responded in 
an informal way. 


Several distinguished guests were 
present at the banquet. Harvey 
Cartwright, Secretary of the Indiana 
Mining Institute and Indiana Coal 
Operators’ Association, upon being in- 
troduced extended a very cordial wel- 
come to the entire membership to be 
present at the Indiana Institute meet- 
ing to be held December 4th at Terre 
Haute. In a very able manner, Mr. 
Cartwright spoke of conditions as 
they exist in Indiana at this time, 
with particular reference to the NRA 
in that State. There were also pre- 
sented to the meeting Mr. George B. 
Harrington, President of the Chicago, 
Wilmington and Franklin Coal Com- 
pany, Dean Thompson of the Univer- 
sity of Illinois, Mr. W. C. Hurst of 
the C. & I. M. Railroad, and W. D. 
Ryan’ of Kansas City, who, in his 
usual happy mood, spoke very en- 
thusiastically of the work that had 


been accomplished by the Illinois 
Mining Institute. 
Following all of these introduc- 


tions, in a few choice words, Mr. 
Williams introduced the _ principal 
speaker of the evening, Mr. Ralph 
Budd, President of the Chicago, Bur- 
lington and Quincy Railroad, who 
spoke on “Some Personal Observa- 
tions in Russia.’”’ (Applause.) 


DEERING ORS Se welt Sle Ne ENG G 


TENG See” DE 131 


“SOME PERSONAL OBSERVATIONS IN RUSSIA” 
By RALPH BUDD 
President, Chicago, Burlington & Quincy Railroad 


It is appropriate for a railroad man 
whose line participates substantially 
in the movement of coal from Illinois 
mines to meet with this group, and 
I appreciate the honor of being your 
guest on this occasion. Railway men 
and coal men ought to be interested 
in each other’s success because each 
group is one of the other’s best cus- 
tomers. Products of mines account 
for 55% of all the tonnage moved by 
the railways in the United States, and 
coal mines furnish the most of it. 
The Burlington gets nearly thirty per 
cent of its tonnage, and nearly six- 
teen per cent of its revenue from bi- 
tuminous coal, and most of that is 
Illinois coal. We have been con- 
cerned, as I know you have, to see 
the percentage of total United States 
coal produced in Illinois decline very 
rapidly in recent years. The figures 
I have seen indicate a reduction of 
from nearly 17% in 1921 to about 
10% at present. Let us hope that 
one result of the efforts to stabilize 
industry along fair competition lines 
may be to restore to the Illinois coal 
mines its former and, I believe, its 
normal position in the country’s pro- 
duction. 

We have understood your situation 
and I feel certain that I may speak 
for the railroads generally in saying 
that we appreciate the loyalty of 
your industry to the railroads. We 
are primarily vendors of service and 
our first duty is to provide the ser- 
vice that best fits your requirements. 
This we have tried to do and will con- 
tinue. We may not be able always to 
meet your views entirely, or to com- 
ply altogether with your requests, 
but we shall always be glad to deal 


with any problem you may vring to 
us and will do so in a sympathetic 
way, knowing that our success to a 
large extent is inter-dependent and 
our purposes mutual. 


It has been suggested that I tell you 
something about a trip through Rus- 
sia. So much has been said and writ- 
ten about that subject in the last few 
years that I am afraid it has been 
worn threadbare. The pending con- 
ferences between our President and 
the Soviet’s Commissar of Foreign 
Affairs may, however, make the sub- 
ject of sufficient immediate import- 
ance to constitute an excuse for my 
narrative on this occasion. 


All of you are familiar with the 
so-called Five Year Plan for indus- 
trializing Russia. It seems to me, 
after discussing their plans, that the 
expression “Five Year Plan” is a mis- 
nomer, because the planned economy 
which has for its primary object the 
extensive industrialization of what 
had previously been almost solely an 
agricultural country, extends over 
many more years than Five. The 
first fifteen years of the plan were 
quite definitely outlined when I was 
there in 1930 and these fifteen years 
had been divided into three periods 
of five years each. I think a more 
descriptive as well as more accurate 
expression would be “The First Five 
Years of the Plan”, “The Second Five 
Years of the Plan’, “The Third Five 
Years of the Plan”, etc. However 
that may be it was the so-called Five- 
Year Plan which resulted in my go- 
ing there, the purpose being to give 
advice concerning the improvement 
and rationalization of the Russian 
railway system, which by reason of 
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the industrial program would be 
called upon to handle a much larger 
volume of traffic than it had carried 
previously. There were two views 
among the officials of Soviet Russia 
on the railroad question. One was 
that the roads should be American- 
ized and brought up to the standards 
of the railways of this country, and 
the other was that they should be 
improved to conform with the modern 
railway standards of Europe, having 
in mind particularly the German rail- 
ways. 


In order to base their decision on 
first hand information a commission 
of approximately twenty Russian 
railway men was sent through Europe 
and Canada and the United States to 
investigate and make a report on the 
matter. At the conclusion of this 
inspection trip early in 1930 the mem- 
bers of the commission decided that 
the railways of this country and Can- 
ada were more suited to the trans- 
portation requirements of Russia 
than the railways of any other coun- 
try, but in order to check their own 
conclusions they wished the opinion 
of some American railway men. It 
was in response to this desire that 
five of us visited Russia in the sum- 
mer of 1930 and traveled rather ex- 
tensively over that country for the 
purpose of determining whether in 
our opinion American railway stand- 
ards, methods, and practices are en- 
tirely suitable for Russian transpor- 
tation requirements. It seemed to us 
that there were three primary factors 
to be considered. First, the topog- 
raphy of the country as to the prac- 
ticability of lines with low grades and 
easy curves; second, the climatic 
conditions; and, third, what may be 
termed the railway duty of the coun- 
try, that is, the character of com- 
modities to be handled, the density 
of the traffic, the length of haul, ete. 
We were in Russia 73 days and in- 


OPE SEL HSE, 


spected most of the large terminals 
and most of the important traffic 
routes, covering some 17,000 miles of 
a total of about 50,000 miles of rail- 
way in the country. Entering Soviet 
Russia through Poland, a fourteen 
hour ride brought us to Moscow. This 
trip was across a terrain somewhat 
like the cut-over lands of Northern 
Wisconsin and Minnesota and occu- 
pied mostly by what would be termed 
backwoods farming communities, 
with a fair amount of livestock. Mos- 
cow is the business as well as the po- 
litical center of the nation, although 
the heaviest railway traffic routes do 
not pass through there, but are con- 
fined to the industrial regions far- 
ther south. After several days study 
of the Moscow terminals, we went 
southerly through the Ukraine and in- 
spected the terminals adjacent to the 
great coal and iron mining regions 
about 500 miles from Moscow. The 
most important of these are the 
Donetz Basin coal fields, and the 
Krivoy Rog iron mines which are 
about 200 miles west of Donetz. To- 
gether they constitute the heart of 
Russia’s industrialization plans in 
Europe. The Donetz coal and the 
Krivoy Rog iron, as I have said are 
about 200 miles apart, the former to 
the east and the latter to the west 
of the Dnieper River. On the Dnie- 
per, some 100 miles to the south of 
the coal and iron deposits, is the so- 
called Super-Power Plant, which was 
under construction in 1930 and re- 
cently has been completed. It was 
built by Colonel Hugh L. Cooper of 
Keokuk Dam fame. Electrical power 
from this plant supplements the coal 
and iron. These sources of raw ma- 
terials and water power are roughly 
half way between Moscow and the 
Black Sea, and here is the heaviest 
railway traffic density to be found 
within the limits of the Union of 
Soviet Socialistie Republics. Pro- 
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duction capacity of coal and iron 
mines were being enlarged and smel- 
ters, rolling mills, and factories were 
being built at suitable places on the 
Dnieper River and elsewhere in the 
triangle formed by the Donetz coal 
mines, the Krivoy Rog iron field, and 
the Dnieper Dam. Hectic activity 
in every kind of construction was evi- 
dent throughout this region. 


In addition to the industrial traf- 
fic the Ukraine produces a large vol- 
ume of agricultural tonnage and is 
the most densely populated section of 
rural Russia. The Ukraine was the 
first great wheat growing area which 
we saw. The surface of this coun- 
try is a rather flat rolling prairie, 
not unlike the territory between Chi- 
cago and St. Louis, and until one 
nears the Black Sea practically the 
whole country is under cultivation. 
There are three double track rail- 
way routes connecting the Ukraine 
with Moscow. 


We visited the Crimea and spent 
two days on the Russian Riviera in 
the vicinity of Yalta, some sixty miles 
east of Sebastopol. This stretch of 
Black Sea shore along the southern 
coast of the Crimean peninsula for a 
distance of about thirty miles ad- 
jacent to Yalta was occupied before 
the world war by the nobility and the 
rich people of Russia. Attractive 
villas and beautifully landscaped 
grounds lined this entire shore. These 
now have been taken over for pleas- 
ure resorts of the workers and 
peasants, but more especially for the 
workers, and when we were there 
towards the end of June all of the 
villas were crowded with occupants. 
Usually two weeks free vacation time 
is given and either free or greatly 
reduced passenger rates are made to 
enable the workers to enjoy the var- 
ious rest resorts, of which the Crimea 
is the foremost. The transportation 
problem from the north to Sebastopol 
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which is the gateway to Crimea is 
chiefly that of passenger business. 
The railway is mostly double track 
and, owing to favorable soil condi- 
tions for maintaining track and the 
country being very flat, the track is 
in comparatively good condition. 


From Crimea we returned to the 
southern part of the Donetz, then 
southerly through Rostov at the 
mouth of the Don River, and thence 
to the North Caucasus country which 
constitutes the northern slope of the 
Caucasus Mountains. You will re- 
call that the Caucasus Mountains are 
about 700 miles long and extend from 
the Black Sea on the west to the 
Caspian Sea on the east; they also 
form the boundary between Europe 
and Asia Minor. The railway from 
the north skirts along the north 
slope of the Caucasus and reaches 
the Caspian Sea north of the ancient 
town of Derbent, thence it follows 
the shore of the Caspian Sea south- 
erly around the east end of the Cau- 
casus Mountains, turns westerly and 
extends some 700 miles from Baku 
on the Caspian to Batum on the 
Black Sea. Thus is described a giant 
hairpin encompassing the north and 
south sides and the east end of the 
Caucasus Mountains. 

The North Caucasus country is the 
second of the great wheat regions 
we passed through, and the traffic 
carried on the railway there in ad- 
dition to agricultural products con- 
sists of a heavy tonnage of oil from 
the Baku oil fields. On the line from 
Baku to Batum oil is the chief ton- 
nage and that railway, which is about 
700 miles long and largely single 
track, is loaded to capacity. There 
are two pipe lines which carry oil 
from Baku to Batum but they are 
of relatively small capacity. Batum 
on the Black Sea is the port where 
the oil is loaded on tank ships for 
export. 
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The Caucasus Mountains are by 
far the highest in Russia, and until 
recently it has been considered im- 
practicable to build a railroad across 
them; hence the detour around their 
easterly end. We crossed these 
mountains about their middle, by 
an ancient road known as the Geor- 
gian Military Highway. The dis- 
tance from the railway at Vladikav- 
kaz on the north of the Caucasus 
to the railway near Tiflis on the 
south is 120 miles by this highway, 
while around the east end of the 
Caucasus Mountains the distance by 
rail following the great hairpin bend 
is about 900 miles. 

We investigated the feasibility of 
building a railway across this loop 
and found that, by following rather 
closely the route of the Georgian 
Military Highway and by electrifying 
the line, a railway could be built 
with about the same grade and curve 
characteristics as are used by most 
of the railways in crossing our own 
Rockies, Cascades and Sierra Ne- 
vadas. The summit would be about 
8,000 feet above sea level and the 
summit tunnel would be approxi- 
mately six miles long, occupying Kaz- 
bek Pass. On either side of this 
pass are mountains ranging from 
16,000 to as high as 18,000 feet ele- 
vation in the case of Mt. Elbruz, and 
approaching the Pass in both direc- 
tions the perpetually snow capped 
peaks afford the most sublime and 
superb of mountain scenery. 

The height of land which sepa- 
rates the drainage of the Black Sea 
from that of the Caspian Sea and 
over which the railroad from Baku 
to Batum passes is a southern spur 
of the Caucasus Mountains and is 
only about 50 miles east of the Black 
Sea so that the railway line eastward 
from this height of land occupies a 
valley gently sloping toward the 
Caspian. This is the valley of the 
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Kura River in which the very pic- 
turesque and polyglot city of Tiflis 
is located, approximately half way 
between the Black and Caspian Seas. 
The country between Tiflis and the 
Black Sea is quite similar in appear- 
ance and in climate to that of north- 
ern California and the products also 
are similar, consisting chiefly of 
melons, cherries, apricots, peaches 
and grapes. We did not see oranges 
growing but found Persian oranges 
and tangerines on the Batum and 
Tiflis markets. Tea is grown along 
the Black Sea coast. Baku, being the 
center of the great oil producing re- 
gion, is a typical, bustling city of the 
mushroom type, having grown from 
a small place to a city of half a mil- 
lion inhabitants in only a few years. 
We went on a small steamship from 
there across the Caspian Sea to Kras- 
novodsk, about an eighteen hour trip, 
and there began a four-day journey 
through the hot desert sands of Tur- 
kestan. This single track railway 
line of about 1,200 miles from the 
Caspian Sea to Tashkent was built in 
the ’80s as a military road along the 
southern boundary of Russia. It 
traverses a generally flat country 
with sand as white and fine as drift- 
ing snow of the northern winters. To 
the south the mountains which form 
the boundary between Russia and 
Persia are often visible. The tem- 
perature reached 120 degrees Fahren- 
heit every day in the desert. This rail- 
way, which formerly served as a mili- 
tary measure, now carries a fairly 
large volume of traffic due to the 
fact that at its eastern end in the 
vicinity of Bokhara, Samarkand, and 
Tashkent vast tracts of land are be- 
ing irrigated, and also due to the com- 
pletion of the railway which connects 
Turkestan with Siberia to the north- 
east of Tashkent, thus giving a 
through route for lumber, cotton, and 
grain to flow southward and west- 
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ard and for oil to flow eastward 
id northward from the Caspian, The 
le is single track and of light con- 
ruction. Strange phenomena in 
ossing these desert stretches, espe- 
ally as one nears the eastern end, 
e four or five wide rivers of clear 
ater flowing northward out of the 
ountains to sink in the sands to- 
ard the Aral Sea. These magnifi- 
nt streams, whose flow is quite de- 
ndable because of their sources in 
e snows of the northwestern spurs 
the Himalayas, provide the water 
r irrigating the large projects 
1ich are partially completed and 
ll supply the larger ones which are 
anned for the future. One of these 
ers, the Oxus of Alexander’s time, 
is in flood when we crossed it early 
July and a full mile and a quarter 
de. 


At Tashkent we met Arthur Pow- 
Davis, who had been there for 
ore than a year in charge of lay- 
y out the irrigation projects, which 
re being developed. He told us 
the vastness of the possibilities, 
‘essing the favorable soil and cli- 
ate, as well as the abundant supply 
water. You will remember that 
r. Davis was for some years head 
the United States Reclamation 
Tvice and first conceived the Boul- 
r Dam project which is now being 
rried to completion, and for which 
was consulting engineer at the 
ne of his death a few months ago. 


One cannot visit these old cities of 
hkara, Samarkand and Tashkent 
thout being greatly impressed by 
2 evidences of ancient grandeur 
d pondering the changes which 
ne has wrought. This is the coun- 
y of Ghengis Khan and Tamerlane 
d the latter made Samarkand the 
yst magnificent capital of its age. 
ie history of its once dominant po- 
ion seems utterly fantastic and 
real in view of its present remote- 
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ness and inaccessibility from the im- 
portant centers of commerce and cul- 
ture. We think of Tamerlane and 
Ghengis Khan as symbols of faded 
glory, but Samarkand was an ancient 
city and the river valleys there were 
old in history before Tamerlane. 
Alexander the Great campaigned 
through them before the Christian 
Era and who can tell how long civili- 
zation had known them already. 


The westward flow of progress has 
left these valleys with their relics 
of early magnificence and power in 
a quiet eddy for centuries. Even now 
their relative activity is merely local 
and they seem destined to remain far 
from the main current of events and 
the ruins of their gems of architec- 
ture crowded by concrete factories 
and square squat socialistic apart- 
ment houses. 

Soon after leaving Tashkent we 
reached the newly created Turkestan- 
Siberian line, commonly called the 
Turk-Sib. This line is proudly 
pointed out as the greatest single ac- 
complishment of the Soviet Govern- 
ment. It is about 900 miles long 
and like the line from the Caspian 
Sea to Taskhent follows closely the 
international boundary between Rus- 
sia and Mongolia. It was planned by 
the Czar, and about 300 miles of line 
were built from the Trans-Siberian 
Railway at Novo-Sibirsk southerly to 
Semipalatinsk on the Irtysh River. 
The new railway between Tashkent 
and Semipalatinsk is through the 
Kirghiz Steppes which extend west- 
ward from the foothills of the high 
range of mountains forming the Mon- 
golian frontier. It is a semi-arid 
country occupied by tribes of nomads 
—the Kirghiz—who live in circular 
houses called Yurtas, which resemble 
Indian tepees, set on vertical circular 
walls three or four feet high. These 
nomadic people live almost entirely 
on the bands of sheep which they fol- 
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low northward in summer and south- 
ward in winter. The Turk-Sib is sin- 
gle track with one per cent grades 
and construction similar to a second- 
ary or branch line in this country. 
The traffic will consist almost wholly 
of through business, chiefly products 
of forests and grain from the north, 
and oil, cotton, and products of irri- 
gated lands from the south. 


At Semipalatinsk and from there 
northerly 300 miles to a connection 
with the Trans-Siberian railroad at 
Novo-Sibirsk, we were in the third 
wheat region visited and the largest 
in Russia. A short distance to the east 
is the great Kuznetz coal field, and 
1,200 miles westerly from the Kuz- 
netz coal is abundant iron in the Ural 
Mountains. The Kuznetz coal, to- 
gether with coal, iron, and other 
mineral deposits in the Urals, consti- 
tutes the basis for the second major 
industrial activity of Russia which is 
located in and easterly from the Ural 
Mountains—in other words, between 
the Kuznetz coal fields and Urals 
which are 1,200 miles apart. The 
Siberian plains which lie between the 
Kuznetz mines and the Ural Moun- 
tains are almost as level as a floor, 
so that although the distance which 
coal and iron have to be transported 
is long, the traffic can move over 
practically level grades and the trans- 
portation cost will be relatively small. 
Here, as in the Ukraine mining, re- 
fining, manufacturing and city build- 
ing, all are being planned and devel- 
oped simultaneously at several stra- 
tegic places. The immediate output 
of factories is to be harvesting and 
other agricultural machinery to take 
care of the needs of this great Inland 
Empire which is more than 2,000 
miles from a seaport. 

We returned from Novo-Sibirsk by 
a line which crosses the Ural Moun- 
tains near Chelyabinsk which is the 
site of one of the large tractor fac- 
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tories. The Urals are negotiated on 
one per cent grades and the railway 
summit is about 2,600 feet above the 
sea. Thisis a fairly good railway but 
the traffic is too heavy for it and is 
increasing rapidly. To provide for 
present and future business the line 
is being double tracked. West of the 
Urals we passed through the Volga 
Valley, which is the fourth large 
wheat growing region we saw and in 
normal years a beautiful fertile coun- 
try. It was hard to believe the stories 
of famines such as that of 1921. 
From the Volga at Samara back to 
Moscow the railway crosses a rolling 
prairie country, in appearance much 
like that of northern Missouri. It is 


a very old settled country and was’ 


fought over back and forth by the 


Tartars and the Russians as early as 


700 years ago. The railway from 
the Volga River at Batricki (60 miles 
south of Samara) to Moscow is 
mostly double track and the last 250 
miles from Pensa to Moscow is as 
good as any in Russia. 

After a short stay in Moscow we 
went to Leningrad 
Petersburg) over the double track 
line, which in some ways is the best 
railway in Russia. The distance is 
about 350 miles and the line is nearly 
straight and fairly level all the way. 
The country is rolling and partly 
wooded and was formerly occupied 
by many large estates. This line was 
built by the American engineer, 
George Washington Whistler, who 
came as a small child to Chicago when 
his father, Captain John Whistler, es- 
tablished Fort Dearborn. George 
Washington Whistler’s son was James 
McNeill Whistler, the famous artist. 

It was concerning the line between 
Moscow and St. Petersburg that the 
story is told of how the Czar when 
he learned that the several large land 
owners were trying to influence the 
location of the line to pass by their 
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laces, solved the problem by laying 
. straight-edge on the map and ex- 
yressing the wish that the line be 
yuilt as nearly straight as possible. 
ueningrad presents the problem of 
. busy ocean port where heavy trans- 
er of freight is made between rail 
ind ship, although most of the export 
rom Leningrad is lumber and pulp- 
vood and most of that moves down 
he Neva River on rafts or barges. 


We left Leningrad after four days 
ind made the trip of about 6,500 
niles to Vladivostok with no stop- 
yvers except a day or a half day here 
ind there to inspect terminals. This 
‘oute is through a flat and some- 
vhat marshy wooded country most 
yf the distance west of the Urals, 
ind east of them the great Siberian 
tailroad traverses first about 1,200 
niles of level plains where wheat is 
he main production, then through 
1 more forbidding country on account 
yf the intense cold, where furs, gold 
nining, and some lumbering consti- 
ute the chief production. The first 
if these regions was partly covered 
n our trip from Novo-Sibirsk to 
Imsk, and is the scene of great in- 
lustrial activity in the industrializa- 
ion program. Only two or three fea- 
ures were especially interesting 
rom the railway viewpoint in the 
econd region, that is east of Irk- 
itsk. The railway line around the 
south end of Lake Baikal for a dis- 
ance of about 150 miles involved 
‘onstruction work quite similar to 
hat encountered in the mountains of 
he western United States and is the 
1eaviest construction work in Russia. 
fasterly from Lake Baikal the cross- 
ng of the Yabloni Mountains takes 
he railway over the highest point 
‘eached, which is about 3,600 feet 
ibove the sea, although no particular 
hysical difficulties are encountered. 
fasterly from Chita we went by the 
\ll-Siberian route lying north of the 
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Amur River rather than by the shor- 
ter Chinese Eastern through Harbin, 
and for 1,200 miles east of Chita we 
traveled over ground that is perpet- 
ually frozen to a depth as great as 
300 feet. When the surface thaws 
out in summer and when this surface 
freezes again in the early fall, there 
are serious maintenance problems 
which are not encountered in the 
United States. The coastal strip, 300 
or more miles wide, has much milder 
climate and lumbering, stock raising 
and farming are engaged in exten- 
sively. Kharborovsk, where the rail- 
way crosses the Amur and turns south 
to Vladivostok, is a city of 100,000 
and growing. From Chita to Vladi- 
vostok but more particularly from 
Kharborovsk on, military activities 
were everywhere evident. It was 
explained that these preparations 
did not mean aggression but did mean 
defense against any attempt to take 
any part of Russian territory. The 
Amur River bridge is the longest in 
Russia, approximately 8,000 feet. 
Like many others it had been par- 
tially destroyed during the civil war 
of 1919-1920. The Russians were 
especially indignant about the de- 
struction of spans in this and other 
bridges in Siberia by the retiring Jap- 
anese army and spoke of it fre- 
quently. 

This sketch I hope, will give you 
an outline of our itinerary. We had 
found that the topography of most 
of the territory in the Soviet Repub- 
lies is about as flat as the Mississippi 
Valley and that the country as a 
whole is singularly devoid of moun- 
tain areas, there being only three 
ranges, the Caucasus, which are very 
high and rugged but are not now 
crossed by any railway, the Urals, 
which resemble the Alleghanies, and 
whose passes are about 2,600 feet 
above the sea, and the Yabloni range 
of Siberia, which the Trans-Siberian 
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Railroad crosses at about 3,600 feet 
elevation. The climate for the most 
part is about like that of our north- 
ern states but comprises extremes of 
both heat and cold somewhat beyond 
our limits. The railway duty as re- 
gards commodities, is much like that 
of this country, the heaviest traffic 
being in coal, lumber, grain, livestock, 
and iron. The average length of haul 
of freight was about 50% longer than 
that in this country. 


Now the basic feature of improve- 
ment in our railroad transportation 
plant has been the development of 
larger and larger units both in cars 
and locomotives, and consequently 
the handling of more and more tons 
per train. In other words, the idea 
of mass production has guided the 
railway managements as it has man- 
ufacturers in America. This has re- 
sulted in reducing the grades on im- 
portant traffic routes to as nearly 
level as practicable, sometimes at 
tremendous expense. No such policy 
has been followed in Russia. They 
have not made any special effort to 
reduce their gradients and they have 
fairly steep grades even in flat coun- 
try. Their cars are about 24 feet 
long, with a single pair of wheels at 
each end and have a capacity of 
about 12 tons, which compares with 
46 foot cars having about 47 tons 
average capacity here. Their loco- 
motives are correspondingly light 
and their trains carry about one- 
fourth as much freight as ours. 
Their freight cars are not equipped 
with air brakes and only about one 
car in six has even hand brakes. 
They do not have automatic couplers, 
but use the hook and link with a turn- 
buckle to take up the slack after the 
hook has been inserted—a slow proc- 
ess and also a very dangerous one. 

Track construction is naturally 
light in accordance with the require- 
ments for the lighter equipment and 


locomotives; the heaviest rail weighs 
about 90 pounds to the yard and the 
average rail on the main lines is 
about 70 pounds to the yard; ties 
are small, with wide spacing; ballast, 
where used, is taken from wayside 
pits without any preparation and for — 
the most part consists of sand. In- 
only one respect is the track of the 
Russian railways equal to that of the 
United States, and that is in the mat- 
ter of gauge, theirs being five feet, 
instead of 4’814” which is our stand- 
ard. The five ft. gauge, in my opin- 
ion, is equal, if not superior, to 
4’814", and is particularly adaptable 
for the American railway ideal of 
mass transportation in large units. 


There were practically no improved — 
highways in Russia and very few au-— 
tomobiles, practically all of those be- — 
ing assigned to Government officials, — 
or being used as taxicabs in the lar-__ 
ger cities. As a result of this, and — 
also as a result of the policy of grant- 
ing two weeks free vacation, with 
either free transportation or exceed-_ 
ingly low rates, passenger trains were 
greatly over-crowded. It was common _ 
to see them with 15 or 16 cars all — 
loaded to capacity, and usually sev-— 
eral times as many people would be 
waiting at stations for the trains as 
could be accommodated, so that 
around all the railway stations there 
were always large throngs of people, 
some of whom evidently had been 
waiting for considerable periods. 
The passenger train accommodations 
would be considered very crude in 
this country, only a small portion of 
the cars being of the so-called soft 
seat variety, and in a good many in- 
stances, on account of the railways 
being taxed beyond their capacities, — 
people were being handled in box — 
cars. A larger percentage of the to- | 
tal railway mileage is double track — 
than in America. Doubtless this was 
due to the policy of going from single 1 


TE Bele Nr Ons 


ack to double track operation 
ther than undertaking to develop 
geater capacity on single track 
ilways as we have done by the use 
signals and a system of train dis- 
tching unknown to Russian rail- 
1y practice. 


Perhaps the most significant sta- 
tics reflecting the relationship of 
e railways to every day life in Rus- 
1 compared with this country are 
e following: The country is about 
‘o and one-half times as large as 
e United States. It has perhaps 
e-third more people, but only one- 
‘th as many miles of railway. The 
eight traffic density per mile of 
ilway in 1930 was quite similar to 
e freight traffic density per mile of 
ad in the United States. The pas- 
nger traffic density was probably 
ur or five times as great. This 
suld indicate that people move 
out one-sixth or one-seventh as 
any tons of freight per capita as 
» do on the railways, and travel 
nost as much per capita as we do. 
iis of course does not by any means 
present the relative amount of 
ivel done in the two countries, be- 
use the railways in the United 
ates handle only about one-tenth 
the total traveling of the Ameri- 
n people, the other nine-tenths be- 
x done on the highways, and the 
2ight figures do not include the 
10unt of trucking done in America, 
lich is quite considerable. The 
1ount of traffic moved per employe 
the Russian railways is not quite 
e-third as much as is moved per 
iploye by our railways. I should 
t be surprised if this corresponds 
irly closely with the production in 
ner lines as well as in railroading. 
ie production of their coal mines 
ns about a ton per employe per 
y, although that may have been 
ised considerably in very recent 
ars because of mechanization. I 
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believe the average production per 
employe in the United States is about 
5 tons. The total coal production 
in all Russia is about 60,000,000 tons 
per year, compared with about 500,- 
000,000 tons in this country, or about 
one-tenth as much coal per capita as 
we produce. Incidentally Russia’s 
total production is about equal to 
the normal output of the State of 
Illinois. 


It was our opinion that there are 
no physical reasons why the Ameri- 
can standards, methods, and practices 
of railroading would not be well 
adapted to the needs of Soviet Russia 
in accordance with their industriali- 
zation program. When we were there 
this program had been under way 
for about two and one-half years, al- 
though rehabilitation of the country 
had been gradually going on for five 
years. This industrial movement 
predominated and permeated the en- 
tire life of the country. There was 
construction of every kind, including 
the planning and building of entire 
cities with all of the types of con- 
struction involved in such undertak- 
ings. We saw the building of im- 
mense factories, the opening of 
mines, the building of railways, the 
building of water works, sewer sys- 
tems and streets and the rebuilding 
of these for the large cities like 
Kharkov and Moscow, whose popu- 
lation has increased so rapidly as to 
completely outgrow the old facilities. 
This attempt suddenly to change 
from an almost wholly agricultural 
country to one of industrial import- 
ance of course brought about the 
most far reaching and _ violent 
changes in the lives of the people, 
and everywhere there was migration 
from the peasant farms and villages 
to the construction jobs and facto- 
ries. This migration was noticeably 
that of the younger and more vigor- 
ous and enthusiastic persons and for 
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that reason as well as the fact that 
it is all being carried on to the ac- 
companiment of extensive propa- 
ganda, there was evident a great 
amount of enthusiasm among the 
workers. Practically all of the the- 
atrical programs which we saw in- 
cluded communistic allusions, all 
newspapers are strictly censored, 
parades are arranged for frequent 
celebrations and in every conceivable 
way the success of the party is ac- 
claimed. In the larger cities where 
one would come in contact with a 
cross-section of the entire popula- 
tion the physical and mental strain 
of the drive was very apparent. Ex- 
cept at the vacation resorts and in 
some remote regions the people do 
not laugh and indulge in gaiety. 
Everywhere they were exceedingly 
shabby, and none too well fed. The 
women have taken as important a 
part in the work as the men and do 
their full share of the hard physical 
tasks; fully one-half of the track 
forces on the railroads are women. 
They do not have any time or oppor- 
tunity or facilities for keeping them- 
selves well dressed or well groomed, 
and this is true of all the women, all 
of whom, except for short periods 
allowed for child bearing, are ex- 
pected to work. Members of the the- 
atrical profession by the nature of 
their calling of course do present a 
different appearance and are very 
noticeable when seen in public. 


The period of planning and con- 
struction had not yet passed when we 
were there and of course the success 
of industry will depend on the abil- 
ity to operate plans as well as to plan 
and build them; in fact, the planning 
and building there was largely carried 
out under direction of foreign engi- 
neers and contractors. There is no 
doubt whatever but what improve- 
ments of the character I have indi- 
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cated were being successfully built in 
a most extensive way. 

The thought behind the entire 
movement of course is to raise the 
standard of living by making use of 
the natural resources of the country 
and converting these natural re- 
sources into modern living conveni- 
ences which are enjoyed by the highly 
industrialized countries of the world. 
In order to finance this vast under- 
taking in the absence of long time 
credit, there was no choice but to pay 
for the material, tools, and machin- 
ery brought in from other countries, 
and there was only one way in which 
that could be done, namely, by ex- 
porting raw products and selling them 
in the world markets so as to be able 
to buy what was needed. This is per- 
haps the most vital point about Rus- 
sia’s so-called Five Year Plan as it 
affects the United States and other 
foreign countries. A country con- 
sisting of 160,000,000 people, most 
of whom have never known anything 
but the lowest standards of living, is 
foregoing many of the necessities of 
life in order to finance improvement 
work through which it hopes ulti- 
mately to raise its people’s standard 
of living. They are without adequate 
clothing, many of them are without 
shoes; they are under-nourished and 
being fed according to a system of 
rationing more rigid than ever has 
been known outside of famine or war 
times, and yet in this situation they 
are being obliged by the program 
which has been adopted to export 
from their country the very things 
they need so badly. It is a surprising 
fact of great importance which is not 
in any way suppressed or denied in 
Russia that except for such things 
as manganese ore, caviar, furs, and 
a few other things, they do not have 
any exportable surplus except as it is 
artificially created through the great- 
est of deprivation and sacrifice. Al- 
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ough showing plainly the hardships 
rough which they had passed and 
ere passing, there was an astonish- 
g enthusiasm about what they were 
s;complishing and through the all 
srvading propaganda by the press, 
y word of mouth, and by radio each 
-complishment in the way of prog- 
ss or completion of a building or 
b was well advertised and used for 
ie best effect on the morale. A 
aracteristic of the people from one 
id of the country to the other was 
eir great eagerness to learn. There 
as naturally some curiosity concern- 
ye a group of American railway men, 
it their main purpose in gathering 
‘ound at every opportunity as we 
sited the shops, roundhouses and 
rminals was to hear, and if possible, 
take part in the series of questions 
id answers that were being ex- 
anged. Illiteracy is disappearing 
lite rapidly—night schools are ev- 
ywhere prevalent for the adults and 
ie stress which is being placed upon 
lild education and care is well 
10wn. 


The question most often raised in 
nection with Russia is the menace 
' Communism, should any closer 
ntact be maintained. Our obser- 
itions led us to think that the surest 
ire for Communism in this country 
ould be for our people to know ex- 
tly how the people in Communistic 
ussia live and do not prosper. The 
2xt question seems to be whether, 
Russia prospers, she may not inter- 
re with our own success. It is dif- 
cult for me to see how we could 
nefit by keeping that great nation 
, any lower level of existence than 
ley might attain, even if we could 
> so. They need their lumber, coal, 


ESI AN SIV G: 


VES ie tO) ela Ee 141 


oil and food at home and will use 
them for generations if they can 
avoid sending them abroad. On the 
other hand, the idea that we can pre- 
vent Russia from making advance- 
ments in science and industry is al- 
most as fantastic as it is egotistical. 
Germany and other countries are 
courting the opportunity to give tech- 
nical advice and provide the machin- 
ery and equipment for Russian de- 
velopment. 


Our short visit convinced us that 
our people have nothing to fear from 
Russian competition and also that her 
communistic planning is not for us. 
This is not to say that in the long 
evolution, of which her present ex- 
perience is a phase, it was not nec- 
essary for Russia to pass through this 
stage. As to that I do not pretend to 
know. But our people are so differ- 
ent in background and temperament, 
our situation so diametrically op- 
posite as respects supply and demand, 
and our standards of living so far 
above theirs that I am satisfied what- 
ever route we may travel in our 
search for a way out of the maze 
created by our unbalanced distribu- 
tion, their way, that is the Communis- 
tic way does not offer us any promise. 

At the conclusion of his talk on 
Russia, Mr. Budd was given a rising 
vote of thanks for his splendid ad- 
dress and the wonderful information 
he gave on modern conditions in 
Russia. 


President Hamilton then turned the 
meeting over to the incoming Presi- 
dent, H. A. Treadwell, who, after 
making a few appropriate remarks, 
declared the meetine adjourned sine 
die. 
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THE ILLINOIS COAL INDUSTRY 


By JOHN E. JONES 
Safety Engineer, Old Ben Coal Corporation 
West Frankfort, Ill. 


The following article is an address delivered some months ago to many 


civic clubs and printed in the daily press of many of our cities in Illinois. 


It is an economic, view of the state’s coal industry from the earliest records 


up to the present time. 


The picture presented indicates the trends of the 


state’s coal mining industry, the present trend being definitely downward. 


It is an article well worth the study of any who depend upon the coal industry 


for a livelihood, and is worth preserving for future comparison and reference. 


Any address upon industrial devel- 
opment is bound to contain tabulative 
data and statistics. Such are invari- 
ably difficult to follow, so I have 
chosen to give the tabulations graph- 
ically, hoping by this method that I 
can give you a mental picture of the 
coal industrial condition in general 
and that of Southern Illinois in par- 
ticular. 
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CHART NO. 1 


Early History 
Chart No. 1 is an outline map of 


Illinois. I have shown here the lead- 
ing early historical events relative to 
coal. 

The first reference of coal transpor- 
tation in the Middle West is eight 
years before Illinois became a state. 
In the second biennial report of the 
Bureau of Labor Statistics of Illinois 
it states that coal was mined in Jack- 
son County as early as 1810 and was 
conveyed by flat boats down the Big 
Muddy to the Mississippi river. Occa- 
sionally the coal was taken as far as 
New Orleans. This was six years be- 
fore Jackson county had become a 
county. No other record of mining 
appears until 1832 when several boat-_ 
loads were sent from the same vicin- 
ity to market. The next year 6,000 
tons are recorded to have been hauled 
in wagons from the bluffs in St. Clair 
county to the St. Louis market. 

In the year 1835 a company was or- 
ganized under a special charter from 
the State Legislature for the purpose 
of mining and shipping coal in Jack- 
son county. } 

The year 1833 marks the beginning — 
of government records of the produc- — 
tion of coal in Illinois. A gradual 
increase is shown per year until in 
1881, 6,720,000 tons were produced, or 
a total from beginning of operations 
to and including 1881, of about 74,-_ 
000,000 tons. 

Outcrops of coal occur in many 
parts of the state. Father Hennepin ‘ 
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1668 recorded the location of a 
le mine” in the Illinois river bluffs. 
is natural, however, for the devel- 
nents to begin here for it is in 
ypt that recorded population began. 
Early Markets 
‘he chief requirements for coal 
‘e for river navigation and for the 
rer settlements. Many of our pres- 
larger cities had begun and by 
9, when the seat of state govern- 
nt was moved to Springfield, coal 
ustrial possibilities were fairly 
1 recognized. From Perrin’s his- 
y of Illinois we get “The impulse 
‘ard improvement was not alone in 
public mind, but private enter- 
ses also began to be set on foot. 
1s was formed by ex-Governor 
molds the project of a plan on pri- 
e account to build a railroad which 
y justly lay claim to having been 
first in the Mississippi Valley and 
fact the entire West. This was in 
7. It ran from the Mississippi 
er, from the site of the present city 
East St. Louis, eastward across 
American Bottom for about six 
es to the Bluffs. These Bluffs are 
‘ange of hills full of coal and it 
;s in order to connect these coal 
ds with the market that this pio- 
r western road was built. St. 
lis on the west side of the Ameri- 
Bottom and across the river was 
market to be reached.”’ This, the 
t railroad in our state, six miles in 
eth, of wooden rails, and horses for 
rive power, was the pioneer rail- 
d in the development “of the great 
1 fields of Southern Illinois.” 
t. Clair county also holds the dis- 
‘tion of the oldest mine in the state 
ords, this being the International 
11 Company mine opened in 1851. 
in impetus was given to Southern 
nois coal mining when the Illinois 
i1tral in 1854 was built. In the 
1e year L. Ashley and Brothers 
k a slope mine at St. Johns, two 
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miles north of DuQuoin. This is rec- 
ognized as being the first railroad 
shipping mine in the state. 

During the Civil War period, the 
production per year increased at a 
rate of nearly a quarter million tons 
per year. By this time railroad build- 
ing was advancing at an accelerated 
rate. It increased from 6 miles in 
1837, to 3,156 in 1863. By 1881, 8,260 
miles of railroad were completed. 

From the first coal report we learn: 
“In 1868 the superior quality of the 
lower portion of the seam in Jackson 
county attracted the attention of iron 
manufacturers, and led to the erec- 
tion of blast furnaces at Grand Tower 
for the reduction of Missouri ores, by 
the use of this coal, which was found 
sufficiently free from sulphuret of 
iron to admit of its being used in 
smelting furnaces in its raw state.” 

Many mines by this time in various 
localities in Egypt were in operation, 
nearly all of them being in coal seams 
close to the surface. In 1869 and 
1881, two other shipping mines were 
in St. Clair county. In 1872 the first 
shaft mine at Centralia was completed. 
By 1882, 192 coke ovens with a total 
capacity of 1,172 tons daily, were in- 
stalled in the Big Muddy field. In the 
same year a Gallatin county mine was 
opened and later coke ovens installed. 
The Chicago market caused develop- 
ments of coal mines in Northern IIli- 
nois, especially LaSalle county, so that 
by 1882 St. Clair county took second 
place in the annual coal production of 
the state. 

Production History by Graphs 

Such is, briefly, the early history of 
coal mining in Illinois, and especially 
that of Egypt. In 1882 state annual 
reports were begun. These reports 
were, in part, the result of legislation 
started in 1870. We have, therefore, 
complete statistics and records of coal 
mining events for a period of over 
fifty years. 
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CHART NO. 2 


Chart No. 2 is a graph showing the 
production of coal in Illinois by years 
from 1880 until January 1, 1932. For 
1880 the tonnage was 6,720,000 tons. 
Production increased year after year 
until it reached its peak in 1915— 
89,979,469 tons. Since then produc- 
tion has, in general, declined until last 
year it was only 43,000,000 tons; the 
lowest annual tonnage for 26 years. 

Chart No. 3 is given to show Egypt’s 
production exclusively from 1918 to 
and including 1931. I have carefully 
considered all of the production in the 
17 counties that produced coal in 
Egypt during all or any part of that 
19 year period. These counties are 
named on the Chart. You will note 
that for our region the peak was 
reached in 1918, during which year 
46,000,000 tons, over half of the peak 
production of the state, were produced 
here. Franklin county acquired first 


place in the state’s production in 1915 
and has maintained it ever since. This 
is shown in Chart No. 4. It has 
dropped 389 per cent from its peak 
production. The graph for St. Clair 
county is shown on Chart No. 5. It 
has dropped 69 per cent from its peak 
production. Thus is shown charts for 
the youngest and oldest coal produc- 
ing counties in the state. As with the 
state, Egypt’s production declined 
from 1918 to less than half of its peak 
production—22,000,000 tons in 1931. 

There is a set of causes, of course, 
for the remarkably rapid-coal indus- 
trial development of Egypt—and its 
downfall. My purpose here is to 
show, in a very general manner, these 
causes as I understand them. If I am 
successful, you will have a fair men- 
tal picture of the facts concerning the 
coal industrial development of Egypt 
when I am through. 
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Chart No. 6 is a map showing the 
coal fields of the United States. These 
fields are shown by the shaded area. 
They include all ranks of coal from 
lignite to anthracite. You probably 
know that this does not indicate that 
coal is everywhere found within a 
shaded area. It simply means that 
the formation is that of a coal bear- 
ing period in geological structure. 
One must understand that the impor- 
tance of a coal area is not necessarily 
in proportion to its extent. The 
shaded areas include various thick- 
nesses of coal seams. The Western 
Interior area, the largest indicated on 
the map and just west of the Missis- 
sippi River, while apparently of vast 
expanse, supplies only three per cent 
of the nation’s coal production. I 
have, therefore, shown on Chart No. 7 
those coal producing centers which in 
1929 gave five million tons or more. 


These centers also indicate the higher 
quality coals. 

Analyzing this map, one can readily 
appreciate the natural markets of the 
various coal producing states. The 
development of the Pennsylvania coal 
industry grew with the eastern indus- 
tries and seaboard cities. Likewise 
the Western Pennsylvania and Ohio 
coal industry grew with the steel in- 
dustry and the Great Lakes trade. It 
was natural for the Illinois and Indi- 
ana coal fields to develop along with 
the rapidly growing industrial cen- 
ters, St. Louis and Chicago, and the 
increasing population in the north- 
west. 

From 1880 to 1930 the population 
of the United States has doubled. The 
forepart of this period was a time 
great in railroad building. This 50 
year period has never been equalled in 
industrial development. Power re- 
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quirements have increased beyond the 
most radical prophecies. In Chart 
No. 8, made from Bureau of Mines 
statistics, is shown the rapid increase 
in the production of coal (indicated in 
trillions of B.T.U.’s). From 1879 to 
1918, a period of forty years, the in- 
crease is nearly nine-fold. In the 
same period of time Illinois’ tonnage 
increased 18-fold. This doubled in- 
crease was due largely to the proxim- 
ity of the Illinois coal fields to their 
natural markets and in no little meas- 
ure to the development and growth of 
the rich coal field in Egypt. The 
Nation’s and the State’s coal produc- 
tion developments have been the nat- 
ural results of the great industrial 
development and the population in- 
crease while coal was king. 

There is a different story to tell for 
what has happened since the 1918 


peak, apparently the turning point in 
coal production. From that time to 
and including 1931, the loss of coal 
tonnage in the Nation is 33 per cent 
as compared with its 1918 tonnage. 
But, Illinois and Egypt have both lost 
538 per cent as compared with their 
1918 tonnages. Granting that it is 
logical we should decrease in Egypt’s 
tonnage in equal ratio to the Nation’s 
decrease, our tonnage this year would 
have been 31,000,000 instead of 22,- 
000,000. We, therefore, have lost 
9,000,000 tons and in Illinois 18,000,- 
000 tons over and above the propor- 
tionate loss of the Nation. 

First, I will endeavor to show the 
cause of the Nation’s loss of its 33 per 
cent. These causes should apply in 
like proportion to Illinois and_ to 
Egypt. On Chart No. 8 I have shown, 
from the Bureau of Mines figures, the 


LL ENC OULSS MT NGTEN: Ge a LENS Del gee Dk 147 


TONS 


| 1913- 1931) | 
roy AOI 


Air: GOUNTY 
1 PRODUCTION | 


MILLIONS OF 


rf 
S o 


UNITED STATES 


CHART NO. 6 


148 IP TREO IF, IG ID IIE SOI I IRE 18 


UNITED STATES 


CHART NO. 7 


cS > > ee 


27000 


2400 


PRODUCTION OF ENERGY | 
210 


AS CONVERTED TO 
vee B.T. U’s. ! a 


15000 | | 


TRILLIONS 


& 
3 
S 


an 
° 
i= 
2 


Ss 
So 


CHART NO. 8 


EVE IE VED TO) Ih 


MINING 


TEN See Lets UST CE, 149 


RATIO OF ENERGY PRODUCED BY COAL COMPARED 


TO OIL % GAS. 
ME COAL 


1c 


CJ GAS 4 OIL 


50 


PERCENT. 


oO 
nD 
2 


19¢@9 


CHART NO. 9 


nergy in trillions of B.T.U.’s. When 
sing different sources of energy, we 
1ust get a common denominator. As 
reviously stated, coal was king in 
nergy production for a great many 
ears. It is still the chief source of 
nergy, but developments, most espe- 
ially in the last decade, have shorn 
im of his prestige. The other graphs 
f Chart No. 8 show the development 
f other fuels on the same common 
enominator basis. Water power has 
een of such slight effect as to be con- 
idered negligible here; yet it is now 
esponsible for 8 per cent of the total 
nergy produced. Oil and gas, as 
hown in the ascending graph, are 
actors of immense importance. 
Chart No. 9 shows the inroads of 
il and gas as energy producers. 
Reading from the graph: In 1899 coal 
produced 92 per cent of the energy 
consumed that year and oil and gas 
produced 8 per cent. In 1929 coal 
yroduced 65.8 per cent of the energy 
‘consumed that year and oil and gas 


34.7 per cent. The same story is told 
more in detail by Chart No. 8. Here 
the changes are shown annually since 
1880 for the three chief energy 
sources—coal, oil and gas, and water 
power. Here also, in the upper graph, 
is shown that the trend of total energy 
requirements for the Nation is up- 
wards. Since 1929 there have been 
stupendous increases in pipe lines 
from gas fields over thousands of 
miles to industrial centers. 

This United States map, Chart No. 
10 (Coal Age, Vol. 37, No. 2), shows 
the 5,000 miles of gas lines laid dur- 
ing 1931. You will note that the 
majority of this gas line mileage ad- 
versely affects our Illinois coal mar- 
kets. Pipe lines installed previously, 
now under construction, or proposed, 
are not shown since their number 
would be confusing. The possible re- 
placement of coal by just one of the 
large gas lines across our state into 
Chicago is many million tons annually. 
We wonder at this sudden and enor- 
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nous increase in natural gas en- 
‘roachment as an energy producer. 
1s coal men we are concerned that 
latural gas is increasing at rates, re- 
ently, 25 per cent greater than each 
receding year. The causes are 
hese. First, pipes of large size and 
uperior strength manufactured in 
nass production, and so welded on the 
ob as to make one long single pipe, 
ogether with cheap and _ efficient 
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Another cause attributed to the 22 
ser cent loss for the Nation is the in- 
vrease in the efficient use of coal. In 
he production of electric power it re- 
juired, in 1902 (see Chart No, 12), 
5.62 pounds of coal to produce one 
silowatt hour. In 1919 it required 
1.20 pounds, and in 1929 it required 
1.69 pounds—a decrease of 47 per 
“ent in coal requirements in the gen- 
eration of electricity in the last ten 
year period. 

Great increases in the efficient use 
xf coal have been made in railroad 
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methods of installation; and, second, 
successful research into efficient long 
distance and cheap methods of pump- 
ing. Chart No, 11 shows, in the 
United States, the total gas lines now 
installed, proposed and in process of 
installation to be completed this year. 
This map conveys to you to what 
great extent natural gas alone has 
become a competitor of Egypt’s coal 
industry. 


Railroad locomotives 
consume about 25 per cent of the 
Nation’s coal output. The efficien- 
cies in coal used here, according to 
the Bureau of Mines, have been such 
that 75 tons of coal in 1927 would do 
the work of 100 tons in 1920; thug in 
that seven year period there was a 25 
per cent improvement in the efficient 
use of railroad fuel. 

Likewise there have been efficien- 
cies in the general manufacturing in- 
dustries, 22 per cent; the steel indus- 
try, 11 per cent, and the domestic 


transportation, 
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market. The amount’ of saving in the 
domestic consumption of coal per unit 
of energy produced is rather indeter- 
minable, yet with increased knowledge 
upon the correct firing of coal, im- 
provement in heating equipment, and 
the more recent advent of mechanical 
stokers, there is bound to be a telling 
improvement in such use of coal. 

As stated, however, Illinois and 
Egypt have suffered an additional 20 
per cent loss from the peak of 1918 
to the close of 1931. Where much of 
this tonnage has gone is graphically 
illustrated on Chart No. 13. Here the 
shipments to the Greater Chicago area 
from 1918 to 1931 are shown for IIli- 
nois and for Illinois’ chief competi- 
tors, the Eastern districts. These 
Eastern districts are the West Vir- 
ginia and Eastern Kentucky coal 
fields. As shown, Illinois’ tonnage 
has decreased over this twelve year 
period from over 116,000,000 to 8,000,- 


000, while the Eastern districts have 
increased from 8,000,000 to 22,500,000. 

Not only have we in Egypt taken a 
defeat along with the rest of the 
Nation in our inability to compete 
with other energy producers than 
coal, accepted our share of tonnage 
loss because of the higher efficient 
use of coal, and shouldered our pro- 
portionate share of loss due to the 
depression, and its consequent de- 
crease in the use of coal, but we have 
also lost in our own natural markets 
in competition with producers of coal 
who are much farther from our mar- 
kets than are we. In other words, we 
have not even held our own relative 
position but have sunk farther than 
the general depression of the coal in- 
dustry has sunk. 

Chart No. 14 shows graphs of Ken- 
tucky’s, West Virginia’s and Illinois’ 
percentage of change in production 
from 1917 to and including 1931. The 
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chart needs no explanation, simply 
graphically showing that our chief 
competitors in coal production have 
gained each year above the 1917 pro- 
duction and Illinois has lost each year. 

Chart No. 15 is given to show from 
1917 to and including 1931, the per- 
centages of production of the four 
chief coal producing states, Pennsyl- 
vania, West Virginia, Kentucky and 
Illinois, compared with the Nation’s 
production of 100 per cent each year. 
Pennsylvania, since 1917, has dropped 
from 31.2 per cent to 25.7 per cent, 
West Virginia has increased from 15.7 
per cent to 26.4 per cent, Kentucky 
has increased from 5.1 per cent to 
10.5 per cent, and Illinois has dropped 
from 15.2 per cent to 11.7 per cent. 

Looking Ahead 

There has been invested in Frank- 
lin county not less than fifty millions 
of dollars in coal mining property, 
twenty-five millions of dollars in 
homes, and immense investments in 
business and public buildings that 
have resulted almost entirely from the 
mining industry. This is typical of 
many communities in the entire state. 
The value that this represents in 
Egypt rests upon whether or not the 
industry can be kept intact, can be 
made to be self-supporting and, per- 
haps, again be made to prosper. If 
the existing facts are faced separately 
and honestly, the alarming trend in- 
dicated by these charts can be turned 
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into a happier condition. The prob- 
lem is not one of civil strife between 
the employer and the employee, it is 
not a question of barter between 
these two forcés as to the share each 
shall receive. It is a more momen- 
tous problem than that. It concerns 
whether or not there shall be any- 
thing to share. The strongholds of 
the Illinois coal industry have been 
invaded by outside competition. The 
two forces must, if success is to be 
had, join into one to forge ahead to- 
wards the goal of holding our coal 
industry intact and on to the success- 
ful maintenance of the industry which 
our natural conditions and location 
warrant. 


Rarely if ever does a sound princi- 
ple fail when the true facts are stud- 
ied and understood, and when all the 
forces unite to make that principle 
successful. This problem is a per- 
plexing one and apparently an insur- 
mountable one. But only apparently 
is it insurmountable. Courageous, 
definite and intelligent analysis and 
action will win for the industry here 
with its great resources that which 
rightfully belongs to it. I do not pre- 
sume to dictate the solution. I do 
most earnestly urge discarding antag- 
onistic prejudice for concerted action 
solely based on facts. The only ques- 
tion now weighed in the balances is 
whether or not this will be done in 
time. 
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CONSTITUTION AND BY-LAWS 


Adopted June 24, 1913 
Amended Nov. 12, 1926 
Amended Nov. 8, 1929 


ARTICLE I. 
NAME AND PURPOSE 

he Illinois Mining Institute has 
its objects the advancement of the 
ing industry, by encouraging and 
noting the study and investigation 
nining problems, by encouraging 
cation in practical and scientific 
ing, and by diffusing information 
egard to mining that would be of 
efit to its members. 


ARTICLE II. 
MEMBERSHIP 

ection 1. Any person directly en- 
2d or interested in any branch of 
ing, mining supplies, mining appli- 
2s, or mining machinery may be- 
e an active member of the Insti- 
. Any person desiring to become 
ember of the Institute shall fill 
a blank for that purpose, giving 
name, residence, age, and occu- 
on. This application shall be ac- 
panied by one year’s dues of 
0. Each application for mem- 
ship shall be submitted to the Ex- 
cive Board, who shall make an in- 
igation as to the qualifications 
he applicant, and shall be author- 
to elect to membership and issue 
ertificate of membership to such 
licant subject to the ratification 
he next regular meeting of the 
itute. 

ection 2. Any person of distinc- 
in mining may be elected an hon- 
y member of the Institute by two- 
ds vote of the members present at 
regular meeting. Any member 
has been an active member of 
Institute and shall have retired 
n active business in mining may 
»me an honorary member. 

ection 8. The annual dues for ac- 
members shall be $3.00.and any 
son in arrears on August 1, of the 
rent year, after having been sent 


two notifications of dues, to be drop- 
ped from membership. Members in 
arrears for dues will not receive the 
printed proceedings of the Institute. 


Section 4. Any active member may 
become a life member by the payment 
of $50.00. Funds received from life 
members are to be invested and only 
the income from these funds may be 
used in the regular operation of the 
institute. 


ARTICLE III. 
OFFICERS 


Section 1. The officers shall con- 
sist of a President, Vice-President, 
Secretary-Treasurer and twelve Exe- 
cutive Board members. The services 
of all officers shall be without com- 
pensation. 


Section 2. Nominations for officers 
and the executive board shall be made 
by nominating committee of three 
(3) appointed by the President at 
least thirty days before the annual 
November meeting, provided that 
anyone can be nominated on the floor 
of the meeting for any office for 
which an election is being held. 

Section 3. The officers and execu- 
tive board members shall be elected 
by ballot, annually, at the regular 
November meeting and shall hold of- 
fice for the ensuing year. 


Section 4. In case of death, resig- 
nation, or expulsion of any officer, 
the executive board may fill the va- 
cancy by appointment until the next 
regular meeting, when the vacancy 
shall be filled by regular election. In 
case of a vacancy in the office of 
president, the duties shall devolve 
upon the vice-president. 

Section 5. The executive 
shall consist of the officers 
twelve other board members. 


board 
and 
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ARTICLE IV. 
DUTIES OF OFFICERS 


Section 1. The president shall per- 
form the duties commonly performed 
by the presiding officer and chair- 
man. He shall sign all orders for 
payment of money by the treasurer, 
and with the executive board shall 
exercise a general supervision over 
the affairs of the Institute between 
sessions. 

Section 2. The vice-president shall 
preside in the absence of the presi- 
dent and perform all the duties of 
the president in his absence. 

Section 3. The secretary-treasurer 
shall keep a record of each meeting, 
shall read and file all resolutions and 
papers that come before the Institute, 
countersign all orders for money 
which have been signed by the presi- 
dent, and shall purchase necessary 
supplies under the direction of the 
executive board. 

He shall keep a true record of all 
money received by him and payments 
made on account of the Institute. He 
shall pay out no money except on an 
order signed by the president, and 
countersigned by himself, and shall 
retain these orders as vouchers. He 
shall give bond in such sum as the 
Institute may provide, the premium 
on said bond being paid by the In- 
stitute. 

He shall act as editor-in-chief for 
the Institute and may furnish the 
newspapers and other periodicals such 
accounts of our transactions and dis- 
cussions as are proper to be pub- 
lished. His own judgment is to pre- 
vail in such matters unless objection 
is lodged at a regular meeting or by 
the executive board. 

The retiring president shall act ex- 
officio in any capacity for the en- 
suing year. 

Section 4. The president shall ap- 
point an auditing committee annually 
to audit the accounts of the secretary- 
treasurer, and said audit shall be enb- 


mitted to the November meeting of 
the Institute. 

Section 5. The executive board 
shall perform the duties specifically 
prescribed by this Constitution, act 
as program committee for each meet- 
ing, determine what is to be published ~ 
in the proceedings and shall perform 
such other duties as may be referred 
to them by a regular or special meet- 
ing of the Institute. 


ARTICLE V. 
MEETINGS 
Section 1. Regular meetings shall 


be held in June and November of — 


each year and on such days and in 
such places as may be determined by — 
the executive board of the Institute. — 
Notice of all meetings shall be given © 
at least thirty days in advance of 
such meetings. 

Section 2. Meetings of the execu- 
tive board shall be held on the call 
of the president, or at the request of 
three members of the executive 
board, the president shall call a meet- 
ing of the board. 


ARTICLE VI 
AMENDMENTS 
Section 1. This Constitution may 
be altered or amended at any regu- 
larly called meeting by a majority 
vote of the members present, pro- 
vided notice in writing has been given 
at a previous semi-annual meeting 
of said proposed change of amend- 
ment. 
ARTICLE VII. 
ORDER OF BUSINESS 
At all meetings, the following shall 
be the order of business: 
(1) Reading of minutes 
(2) Report of executive board 
(3) Report of officers 
(4) Report of committees 
(5) Election of new members 
(6) Unfinished ‘business 
(7) New business 
(8) Election of officers 
(9) Program 
(10) Adiournment. 
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LIFE MEMBERS 
LOOKS MCP Wits. cecarconarts Brooks & Stewart, Inc., 53 W. Jackson Blvd., Chicago, Ill. 
ICH ANAIN MDA Wisue nese nctte-ceee Old Ben Coal Corp., 230 S. Clark St., Chicago, Ill. 
PRCH PRY ERED <Bissscesttsesce tects First National Bank Bldg., Danville, IIl. 


ARK, FRED K.......... Hulburt Oil & Grease Co., Box 997, R. 5, Webster Groves, Mo. 
WIN, G.D., Pres.....Bell & Zoller Coal & Mining Co., 307 N. Mich. Ave., Chicago, Il. 
INGAN Wi My PreSecccecccteseter Duncan Foundry & Machine Works, Inc., Alton, Il. 
RGEAS TT ORIN GAte tee Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Ill. 
NEC EOINPA IR SEDO" Corn ccraresiecsccnsseto: Goodman Mfg. Co., 4834 S. Halsted St., Chicago, Il. 
MILTON, Chas. F., V.-P.....Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, III. 
.RRINGTON, GEO. B., Pres. Chi., Wilm., Franklin C. Co., 332 S. Mich. Ave., Chgo., Lil. 


NUKGUINSS 555 pe otessestrsaveancssasvavessncvesuatace Goodman Mfg. Co-, 322 Clark Ave., St. Louis, Mo. 
NIBS i OEIN Bie sc atest scectras ere accexceys caresses eveaes Old Ben Coal Corp., West Frankfort, IIl. 
WCB) ABA UR Rasta cts so serana eteseac ne psovecsecesaunas testis The Wood Preserving Corp., Marietta, Ohio 
ACH, B. K., President....Egyptian Tie & Timber Co., 514 Rialto Bldg., St. Louis, Mo. 
OE IDI AG aes witcc atc cence ccarerrerans speunarsncesntasteasseescedouanarctersurns vane Joy Mfg. Co., Franklin, Pa. 


FADDEN, GEO. C., Asst. Vice-Pres., Peabody Coal Co., 20 N. Wacker Dr. Chicago, Ill. 
LTIER, M. F., Vice-Pres......... Peabody Coal Company, 20 N. Wacker Dr., Chicago, IIl. 
TAN, JOHN T., V.-P. and G. MM... Mine Safety Appliances Co., Pittsburgh, Pa. 
NDOE, C.J., V.-P., West Virginia Coal Co., Boatmen’s Bank Bldg., St. Louis, Mo. 
HONTHAL, B.E., President, B. E. Schonthal & Co.,Inc., 59 E. Van Buren St. Chicago 
HON THAT: IDSC.) PLeStd CHE. otcencccsconsoavanetee West Virginia Rail Co., Huntington, W. Va. 
VIGOR) Hep H cy) Pd occcvsastesvecs Franklin County Coal Co., 135 S. La Salle St., Chicago, Ill. 
LOMAS wae cy ie7 CSHICNU escasecasescss Valier Coal Co., 547 W. Jackson Blvd., Chicago, III. 
[OMPSON, J. I., President....Koppers-Rheolaveur Co., Koppers Bldg., Pittsburgh, Pa. 
SIRS PAUL, Vice=Prestdent cc corcccsecsessneses Bell & Zoller Coal & Mining Co., Centralia, Ill. 
LLER, HARRY, Vice-President.............0. West Virginia Rail Co., Huntington, W. Va. 


HONORARY MEMBERS 


YORSHEAD, A. J Colonial Apt. Hotel, La Jolla, Calif. 


JRRAY, HUGH Satan aap eutuss nevuacasaseneeeesesvcunaus ee enc ander etasease Equality, Ill. 
RRC op EU ESCAUNY ISN terth padre oacencorvaceastcckecssasenastarnanrandeasae> 7126 Northmoor Drive, St. Louis, Mo. 
ACTIVE MEMBERS 
BRIG) OSS. OP aecrzontvanssevuscssvesscontenaes pice Consolidated Coal Co. of St. Louis, Mt. Olive, Ill. 
RELL, JOHN, Superintendent...........-.--+ Peabody Coal Co., No. 7 Mine, Kincaid, Ill, 
KERMAN, ROBT. M.M., Cons. Coal Co. of St. Louis, 612 W. Main St., Staunton, Ill. 
WAS OR GSE), PLR PRICE ccc conconcesscascesnonteny seoxsees ze Old Ben Coal Corp., Christopher, II. 
AMS, WILLARD C.....Koppers Rheolaveur Co., 1301 Koppers Bldg., Pittsburgh, Pa. 
IAMSON, CO Ei ccccsrssron Stephen-Adamson Mfg. Co., 20 N. Wacker Drive, Chicago, III. 


FORD, NEWELL G.....Eavenson, Alford & Hicks, Union Trust Bldg., Pittsburgh, Pa. 
TEC B par NG Sateen een cect Semon Basmnrnet nen cere mr eee United States Fuel Co., Danville, Ill. 
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JN) BA DIN 1S ly (Coorernrasteacreecorecc The Alton Railroad Co., 340 W. Harrison St., Chicago, Ill. 
ATE VRS ON RAIS RINE G Src cresteserctea saccee Harrisburg Coal Mining Co., Harrisburg, Ill. 
AINIDEIRS ON ylicn Careseeeere eerenece United Electric Coal Co., 511 Adams Bldg., Danville, Ill. 
ANDERSON, Sy Sse shan Stlpibarecsm tere sssteess teeters Madison Coal Corp., Edwardsville, Ill. 
ANDERSON, W.F.,Dist. Mgr., Timken Roller Brg. Co., 3300 Lindell Blvd., St. Louis 
ARGUS DT Was Gey Div SU pticccccccitesaseseet iccaevtaceseerecassecs Peabody Coal Co., Taylorville, Il. 
ARNOLD, MARK R., A. Leschen & Sons Rope Co., 810 W. Washington Blvd., Chicago 
ASUS AGEN (Wiilisscceccesctesccatssccesteaees Hercules Powder Co., 332 S. Michigan Ave., Chicago, Ill. 
BAGWAILE Ly GRO Le SEatem MM cie slits PC CLOT ee sces ernst aretetterscctescan tac secsenesencsseetet seas Harrisburg, Ill. 
BALDING, R. W.......... Baltimore & Ohio Railroad, S. Wells & Harrison Sts., Chicago, Ill. 
BART OW) Js Bits. cccss: cssssestereverenescnosss Goodman Mfg. Co., 1122 S. 11th St., Springfield, Ill. 
BARKER (CHAS Si Ditrecseescoesreses Peabody Coal Co., 104 W. College St., Harrisburg, Ill. 
TAURI eA Gace cesacererrerscortecrorcasssenccucnsrtces Burton Explosives Co., West Frankfort, Ill 
BASKIN, E. D., Dist. Sls. Mgr.....Upson-Walton Co., 737 W. Jackson Blvd., Chicago, Il. 
BASISD EVV REID coraatvccscuceceevesrecntesseSeccteess C. B. & Q. R.R., 547 Jackson Blvd., Chicago, II. 
BASVIUESSs TeINs cA Ge MM onscssscacvover-sevecusccrseses Union Pacific Coal Co., Rock Springs, Wyo. 
BATE Co Widrccctecssatoce scoetest encccucerteces tare asectiereacaceete ee Beall Bros. Supply Co., Alton, Il. 
VEO OVN 12S \W ay NAAT Bec ooeccecncomcoccces Old Ben Coal Corp., 230 S. Clark St., Chicago, Ill. 
BEGGS.UD9 Way Bresette ccaceseccictcssserersriettrere Macon County Coal Co., Decatur, Ill. 
BEEZ JOHIN (S seecisccoceeeosesteceve sce casssevarvettecnecsoseestcctacesvens Jeffrey Mfg. Co., Columbus, Ohio 


BENNER, DALE A., Alum. Co. of America, 1825 Boatmen’s Bk. Bldg., St. Louis, Mo. — 
BENZ, FREDERICK....U. S. Rubber Products Co., 440 W. Washington St., Chicago, Ill. 


BERGER RUGS ee ee Bell & Zoller Coal & Mining Co., Zeigler, I. 
BERGHE LD a Rag) kieran ncsstmeccnes Vacuum Oil Co., 59 k. Yan Buren St., Chicago, Ill. 


SEG GEER: ey Sarees cscs sexta tess coe es eaeat snes Fors seanencastepeastae overtime Vacuum Oil Co., Benton, Ill 
BISA WA RDEDU IR iecarses raerenectcenseatsuseristsne curses totinaca teats aweesens Peabody Coal Co., Marion, Ill. 
BRANKCE NS HIR s G rab wevtecnrteccee s-ctsteecersde- este tues Egyptian Iron Works, Murphysboro, Ill. 
BOEDEKER, S. A., Mgr. Ind. Sls.........Sligo Iron Store Co., 1301 N. Sixth, St. Louis, Mo. 
BOREIGUA ¢ PEPER ace xrirec esate ces seen eeset cat eziceeeaee pao C-W-F Coal Co., Orient, Il. 


BRADBURY, WM. Map Draftsman, Federal Land Bank, 208 N. Harvey St., Urbana, Il. 
BRANDENBURGER, E. W., Dist Sls. Mgr., Southern Coal Co., Inc., St. Louis, Mo, 
BRE WERTON ie WaeAcrocsetcncccsctstome ors recrtteeeseerer arcs 100 W. Monroe St., Chicago, Ill. 
BREWSTER, B. B ie 
*BROOKS, CHASON W., op Tr, Brooks & Stewart, Inc., 53 W. Jackson, Chicago, II. 


BROWN, BYRON, Marte Mogren. ccccceccssccsecssserensee Frankiin County Coal Co., Herrin, Ul. 
EB UI CHANANG WDD Ws 27 €Sicrccccesesccreecnsed Old Ben Coal Corp., 230 S. Clark St., Chicago, Il. 
BURKHALTER, C. H............. Ohio Brass Co-, 20 N. Wacker Drive, R. 1116, Chicago, Ill. 
S31 OPIN ARIDS TRIS ID YE “Spy ek koh cermansncnchomnenacasecercee Peabody Mine No. 18, West Frankfort, Ill. 
BURNETT, WM. J., Jr. Div. E.E., Peabody Coal Co., 705 W. Boulevard, Marion, Ill. 
*BUTCHER, FRED E First National Bank Bldg., Danville, Ill. 
CAD Vee GHG B BIR Da Ee esccanceccatcaresnetstess eenarecerenteeenrares State Geological Survey, Urbana, IIl. 
(CAVED DIN, DARKO) is IN (Cece rcocco reenact osehoacanrcancconneoeraaart Transportation Bldg., Urbana, Il. 
CAMPBELL, GEO. F., V.-P.and G.M., Old Ben Coal Corp., 2308S. Clark St., Chicago 
CAMPBEID Hin hte P Areas Peabody Coal Co., 20 N. Wacker Dr., Chicago, Ill. 
CAR GATAU GORDON! Sinctnccset siete tote ree ee Jefirey Mfg. Co-, Herrin, Il. 
CAR ROGIAS Dili cacceccescisccscescaat cree career eb tant eters 1355 Hooa Ave., Chicago, Ill. 
ECARD ER DIA Ba 1 Pl terme cisetnccesserrreeraretettrsattereerese Mine No. 2, Bell & Zoller, Zeigler, Il. 
CARD WRI GHIELAR VIE serrcsseeen cous soee Indiana Coal Operators Assn., Terre Haute, Ind. 


CASSADY, PETER A., G.A., Pac Lub. & Serv. Co., 1500 S. Western Ave., Chicago, Til. 
TKCINSISIUBIS Ss IMLS SUF canteen rath ceruenemcohoroacceriaas Saxton Coal Mining Co., Terre Haute, Ind. 


a er 


..10 Algonquin Lane, Webster Groves, Mo. — 
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AVATAIO, J. W......... East Side Armature Works, 1308 Missouri Ave., E. St. Louis, Ill. 
ATLA COSY SAR) ONE Se Rt aa eR nse Union Colliery Co., Dowell, It. 
BG MOTE. SH senate ceactaies Bethlehem Steel Co., 400 N. Michigan Ave., Chicago, Ill. 
HRIST, ROBT. J., Div. Engr.......... Peabody Coal Co., 1836 Lowell Ave., Springfield, Ill. 
ALS LAINSONS (Giicccccssssssree tn tysevcntieee tee Sullivan Machinery Co., Mt. Vernon, Il. 
LABAUGH, ALBERT, Illinois Power & Light Corp., Spivey Bldg., East St. Louis, Ill. 
LARK, FRED K......... Hulburt Oil & Grease Co., Box 997, Rt. 5, Webster Groves, Mo. 
PBS ISS CODING Coa Broce c coaasega late ata dosincen sobinceornersencahciesce tourette care Clarkson Mfg. Co., Nashville, Il. 


AIRES ON ee COELIN Uae sel OS voseasattec ices cdcesscsssteeoncaeccveensttees Clarkson Mfg. Co., Nashville, Il. 


OAD) PSP BO] 8) RS ee eee ee ee te Brewerton Coal Co., Danville, Il. 
DBEINS;). Ge He, Disti MG 2t.ccste ee csceane Illinois Power & Light Corp., Duquoin, Il. 
ILQUHOUN, ALEX., Asst. Div. Engr...ssscececsessrsoreesoen Peabody Coal Co., Taylorville, Il. 
DIN WAS 5h Ga G. CHEF OMIECL ns, .cs:>, Consolidated Coal Co., of St. Louis, Staunton, Ill. 
DIN WAY. Tos AL Bes vesscesoccsractsescneeees Consolidated Coal Co. of St. Louis, Staunton, Ill. 
OKRA Led TOR ox srcsesnctsconsehavachensrvasal Central Mine Equipment Co., Webster Groves, Mo. 
DOVES WEN ET Beate rere rescotecae Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Il. 
IWIN, G.D., Pres., Bell & Zoller Coal & Mining Co., 307 N. Mich. Ave., Chicago, II. 
PSR ils, SGLES RAL CIE RET cn ec sccsrseacesssce accom neni duecdes neste! Jeffrey Mfg. Co., Columbus, Ohio 
WANG GSW Mr ets SIDE vetpxepucesencicr esses Peabody Coal Co., Mine No. 43, Harrisburg, Ill. 
RAWFORD, J. G., Gen. Mgr............ Valier Coal Co., 547 W. Jackson Blvd., Chicago, Il. 
JRRIE, ADAM, Supte..........c00-0-0--- Union Coal Co., 1121 St. Vincent Ave., La Salle, Ill. 
DERE VAs MeV: SVM sen verssvccoteer vats sd-aycshadutsassirserntctnetuncuns suvcotcorcraethere Joy Mfg. Co., Franklin, Pa. 
IIS AS Prcccvasercneanecencscnccesexstvosrssessducdesd Osborn & Lange, Insurance Exchange, Chicago, Ill. 
VIS S) OEUN, Eli ccnctcsesastiees Equitable Powder Co., 312 W. Lincoln Ave, Harrisburg, Ill. 
AVIS, WM. H........ Simplex Wire & Cable Co., 568 S. Boyd St., Decatur, Tl. 
NAY TASTO 1 BN S ULC 5 Eee alee FEB nei Poem Bethlehem Steel Co., 500 W. Monroe St., Herrin, Il. 
DVS AIM NIS DE tees deearecestaoeceas reyes romtneseievenreernters Clarkson Coal Mining Co., Nashville, Ill. 
\YHOFF, LYLE H., Vice-Pres.....Dorthel Coal Co., 28 E. Jackson Blvd., Chicago, Ill. 
BL WARD EI Oe Eey ML eh, AVL GI csccscevircssesaasnnanesceesronbncvedeps Zeigler Coal & Coke Co., Zeigler, I. 
PAVIA TaN: Gre Reet sats otshas ors, Box 98, Edwards, Ill. 
BA MeN TS ROAIN Golo Vote creas demnatnasscscesasorzeadentansnesesuascaencarortatsaaetreneyenrransatieastescaee Springfield, Il. 
SVONALD, D. H., Asst. to V.-P......... Peabody Coal Co., 20 N. Wacker Dr., Chicago, Il. 
SAA id bel Beal Oa AY ef, Ione eit = eee C-W-F Coal Co., 332 S. Michigan Ave., Chicago, Ill. 
CKSON, S: A., ASSt. SUDEVD cccceccssicssoccssvescersveesensessoses The Alton Railroad, Springfield, Il. 
IDD, A. F., Gen. Suft.....:... United States Fuel Co., 157 N. Vermillion St., Danville, Il. 
IT Pee payee nacstn thane duston dust shsvseaatecdivescvocsseenvete Little Betty Mining Corp., Linton, Ind- 
YONER, P. J.,Supt......... Central Ill. Coal Mining Co., 1341 N. Third St., Springfield, Ill. 
PUGH RT Y 5 JAS ciscatssncessecssceccossssssecesnsonsesonesavasasosesacavatveosnamnsocesnras= 312 Pine St., Zeigler, Il. 
JWILATICE SOP o Vivy) Mkrepaiteasctae-ae- .P.J. Dowiatt. & Sons Coal Co., Westville, Til. 
WIA TT, PETER: Ji, SU iecsccsciucodesoserceovsssconssososnaetestssoversesoress Dowiatt & Son, Westville, Il. 
JBOIS, JAS., Supt.c........scsssssecsecesvescsssnsscsssenssvevscrersovesssoeees Hegeler Zinc Co., Danville, Ill. 
JFF, MILTON J......... Phillips Mine & Mill Sup. Co., 2227 S. Jane St., Pittsburgh, Pa. 
TAS EGAIN CAS W vcviaincseccavcenvcctcercdetene Duncan Foundry & Machine Works, Inc., Alton, Il. 
ST AA IN oe GOODY oo cccsut ccs sn sacenucvvtasvestespsactasvaevezen Duncan Fdry. & Machine Co., Alton, Ill. 
INGAN, GEO. WD) e)iessc.csscesarn Duncan Fdry & Machine Co., Alton, Ill. 


Duncan Fdry- & Machine Co-, Alton, Il. 
Old Ben Coal Corp., West Frankfort, Ill. 
Old Ben Coal Corp., Christopher, Ill. 
La Salle, Il. 


JINCAN, W. M., Pres-... 
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BU DERS, Wain S1Lpbscn een ees Peabody Coal Co. Mine No. 19, West Frankfort, IIl. 
IDE SHOE DP CARI Pres sae rete Mine B Coal Co., 1039 N. Vine St., Springfield, Ill. 
ENGLISH, THOS., Inspector at Large......Dept. of Mines and Minerals, Springfield, Ill. 
HOULTAB EA POWDERS MU GA GO Re caeesas edeteraseoocteseoccsi ese see eee East Alton, Ill. 
ESSINGTON, T.G., Chief Counsel, Ill. Coal Op. Assn., 2314S. La Salle, Chicago, Ill. 
EYSTER, R. M., Pres. and Mgr., Glenwood Mining Co., P. O. Box 45, Edwards, Ill. 


WAM CHARDIN OS CARS ES pieemn sense eee. The Mine “‘B” Coal Co., Springfield, Il. 
BENDONG Jig Ree ebro J. K. Dering Coal Co., 332 S. Michigan Ave, Chicago, IIl. 
ESURIVULIN Wis eile este rectrretcr Mets ois ee oe arenas eee Joyce-Watkins Co., Metropolis, Ill. 
SER E eB ikl SUD incase ere mere, teeta Lumaghi Coal Co., Collinsville, Il. 
BSED C KEMPEV AIR RGYe am PY espatenteeestersrecirre eer eet eraser U.M.W. of A., Springfield, Il. 
BUASKAM PS Ro Aws.cs: Broderick & Bascom Rope Co., 4203 N. Union St., St. Louis, Mo. 
IESE EVN Geri oecnetoncese Mine Safety Appliances Co., 403 Pennsylvania Ave., Urbana, Ill. 
Ba ED GEIB Ri cklseetercens cose scond Allen & Garcia Co., 332 S. Michigan Ave., Chicago, IIl. 
BELAVIN INS BD WEAR) peecesces tess oncase cores ete cee cosets oetnceoee to hee nme Se eign E Duquoin, Il. 
EE VININ SIR © BRST esc eee icc eect cence ee ee U. S. Fuel Co., Georgetown, Ill. 
FOSTER, JOHN R., Supt......... Chicago, Wilm. & Franklin Coal Co., West Frankfort, Ill. 
BRASER a JOHN Key Statemilenes spect orescence eta te Carlinville, Il. 
BRASE Re LHOMAS fee cesciseataectenet Hydrotator Co., 12435 Euclid Ave., Cleveland, O. 
ECR TESS SHS Vicsp GCI ASE D bstanectesse tects cceereoenesaes Indiana & Illinois Coal Corp., Nokomis, Ill. 
UTE KORY RUAN Kol recast recs eit ente seks cae carceronencestectateocessexes Frank Prox Co., Terre Haute, Ind. 
HUI RI CHAS Rew Giep ICC amen eee ee Peabody Mine No. 24, Danville, Ill. 
FGARCIAY TOHNGAS Ph 7eS:caccne. Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Ill. 
GARWOOD, THOMAS L., Chicago, Wilm. & Franklin Coal Co., West Frankfort, Ill. 
GASTON, HARVEY, SUpt-mecvsmuscesseteerrt: Saxton Coal Mining Co., Terre Haute, Ind. 
GAUBN; CabsrAlV be Egyptian Tie & Lumber Co., 514 Rialto Bldg., St. Louis, Mo. 
GEBHART, B. R.......Jllinois Coal Bureau, 309 W. Jackson Blvd., Rm. 1901, Chicago, Ill. 
GEL Sie WMS iestecccscesess trtte sor tons castrtatesas Giles Armature & Electric Works, Marion, Ill. 
GILGIS, W. L., Pur. Agent............ Superior Coal Co., 1417 Daily News Bldg., Chicago, Ill. 
GLEIEEN PALES cAN scccrecerencereces Valier Coal Co., 547 W. Jackson Blvd., Chicago, Ill. 
GITIEESPIBS SED WA RID ee crces errr ce renee recente Peabody Coal Co., Taylorville, Ill. 
GIMBIU HDR). Heer. International Shoe Co., 4213 S. Kings Highway, St. Louis, Mo. 
GIVEN, IVAN A., Asst. Editor, McGraw-Hill Pub. Co., 330 W. 42nd St., New York, N.Y. 
GIGESNIWIRIG BT Ji, Week crstes ssa ceeecteo a oe eteer es ccene comers Atlas Powder Co., Springfield, Ill. 
GODBYAe Kaen ate eres American Brake Shoe Co., 230 Park Ave, New York, N. Y. 
GORDON, O.M., Treas., Bell & Zoller Coal & Mining Co., 307 N. Mich. Ave., Chicago 
PEC RUE BNE AUROD EL URS Casper neeesr trey Goodman Mfg. Co., 4834 S. Halsted St., Chicago, Ill. 
GREEN, KENNETH......... Pennsylvania Elec. Repair Co., 129 First Ave., Pittsburgh, Pa. 
GREENE DS Wiss G'S cnctctecovotioscierr esac trecnsen a coeces West Virginia Coal Co., O'Fallon, Il. 
O° BY UY Hd Bed Bla @ YOM OoPenens EE a sya ere tana meu ane eer cae DS C-W-F Coal Co., Benton, Ill. 
GRISSOM) BRIAN Kectesscecet irae cesta creer ain eaiocestaen: smears etctarees Alcoa Ore Co., Belleville, Il. 
IHA BE RE Wy eo Mie raiscscssvastastsssestecsescetszconesnmrsers Peabody Coal Co., Mine 53, Springfield, Il. 
HAGE ROY.) been Rene Siac cent Hagerty Bros. Co., 923 S. Washington St., Peoria, Ill. 
ATG HHS Witenes Chicago Tube & Iron Co., 2531 West 48th St., Chicago, Ill. 
RATA Cape steee erent ee es See ee caccseees en niece vaatetiss 301 W. Reed St., Benton, Ill. 
MAL BERSLBBEN A PAU, GuiSycccrssssiteces ccurercaccoresscecsess Sahara Coal Co., Harrisburg,, Ill. 
(ETAT ES Ao Wise ae tes cect eats seen erence (eee ee erst acre 605 W. 116th St., Chicago, Ill. 
HAT HECTOR... Bell & Zoller Coal & Mining Co., Zeigler, Ill. 


EAT T eR DAWSON ese rceetrncsterececementenees 340 Burns St., Forest Hills, Long Island, N. Y. 
1 UAL) Bh OH Se) DANY WO OR a cesta meaeeboree eee Consolidated Coal Co. of St. Louis, Mt. Olive, Ill. 
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fe ILTON, CHAS. F., V.-P., Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, Ill. 
15 Feu U SAT OO Nfl ied a Uopeeeen al GBS! Many aerated d Beall Bros., 1000 Milton Rd., Alton, Ill. 


IEUAINGDIVEANG SAMUS crsctesccescesscchess visceusteetoaadh seats 80 E. Jackson Blvd., Chicago, Ill. 
HARCARIK, JOHN, JR., Night Boss,...-...cs.sesessssses. Peabody Mine No. 24, Danville, Ill. 
HARCARIK, JOSEPH, Asst. Mine Mgpioceccessccsseses Peabody Mine No. 24, Danville, Ill. 
HARDY, JOHN W., Mer.......... Peabody Mine No. 9, 1220 W. Main St., Taylorville, Il. 
EAR) YoOW IMEC S S206 rik at cae race eee Peabody Coal Co., Taylorville, Ill. 
*HARRINGTON, GEO. B., Pres., Chgo., Wilm., Franklin C. Co.., 332 S. Mich. Ave. Chgo. 
PELE RORLS stir] CO Eu me sreaceeest srs it este ee tale NR Joy Mfg. Co., Franklin, Pa. 
PETAR DWI Lim NAS Dba tesscacttveseoe nn eer meres Pyramid Coal Co., Pinckneyville, Ill. 
ENE Veet ELANL) IO) Vignes eco teens tere eee 1414 S.E. First St., Evansville, Ind. 
1S DAVSY 41D) 8) bp 1 Wai os ee eae Oe SAI OE West Virginia Rail Co., Huntington, W. Va. 
UA SKCUNS eB Bie SUEDE teraccstrcrsrste ced boric eraaeeeccrths Mine No. 1 Bell & Zoller, Zeigler, Ill. 
EA WIE EA oe By OW ccs ett cece American Powder Co., 20 N. Wacker Drive, Chicago, II. 
HAYDEN, CG. T:, Gen. Merc... Sahara Coal Co., 332 S. Michigan Ave., Chicago, III. 
HAYWOOD, ALLAN S., Field Rep....s..0:.0.00+ U.M.W. of A., 408 Russell St., Peoria, IIl. 
BIBBLEY, HENRY: Bincscccccssceeescs Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Ill. 
HEINRITZ, M.W., Megr., Cent. Div., Philco Radio & Telev. Corp., 3335 W. 47th, Chicago 
UBB IIN Ger IRINES DL ett teree hae ee ee net Franklin County Coal Co., Herrin, IIl. 
UME GUIDO). sascassevvatessies. 2ee tee Micaieete Consolidated Coal Co. of St. L., Mt. Olive, Ill. 
VETTES CIN ahs nv Eeceeay ceases ntecesers cise Garret cnnsahcsscitesthaaricetiaseatsere:steconstrererameescnectieressuccnite Metropolis, Ill. 
ELEN UVa) x Wcccsecssunsccesescsstes The Alton Railrcad Co., 340 W. Harrison St., Chicago, Ill. 
TS SEHR) OEIN Sisesescscersactacecetearceesneemenectane Fort Harrison Mining Co., Terre Haute, Ind. 
TIEN DSON AHA RR VGC ie ceca tdecccaincancus coreartersteureersccane cas arenes 616 Garden St., Peoria, Ill. 
TIOT) GES Fa RIED) Die easter eoeey cs ereeccaes see ccna aus races twadcud i het casos 126 E. 14th St., Danville, Ill. 


HOLMES, JOHN K., Secy., Rob. Holmes & Bros., Inc. 520 Junction Ave., Danville, Ill. 
HOOK, GEORGE H., Sales Mgr., Beck & Corbitt Co., 1230 N. Main St., St. Louis, Mo. 


IOP Ep OPING RSD east scercrcaasaestoatece a hetenceseacceneaavrospaetaresars Peabody Coal Co., Danville, Ill. 
HOWARD, HUBERT E., Pres., Pyramid Coal Corp., 230 N. Mich. Ave., Chicago, Il. 
RUNGE Rite EL OS sretce ede secre ee eteeecne teen 1032 W. Washington St., Springfield, Ill. 
HURST, W. C., Sen. V.-P., Chgo & Ill. Mid. Ry. Co., 821 Pub. S. Bldg-, Springfield, Ill. 
FRUITION WIM ccvscssxccteesessteccevs Illinois Coal Operators Assn., 821 S. State, Springfield, Ill. 
JACOBS, C. D., Gen. Mgr., Utilities Elkhorn Coal Co., Dixie Termi. Bldg., Cincinnati, O. 
JEFFERIS, J. A......... Illinois Terminal R.R. System, 710 N. 12th Blvd., St. Louis, Mo. 
JENKINS, G.S., M.E., Con. Coal Co. of St. Louis, Ry. Exch. Bldg., St. Louis, Mo. 
BEEN RUNS sfod ace prenrexaxsnccns stein vonernentreta Goodman Mfg. Co., 322 Clark Ave., St. Louis, Mo. 
JENKINS, W.J., Pres., Con. Coal Co. of St. Louis, Ry. Exch. Bldg., St. Louis, Mo. 
TROVE USGLOM po Des Wasa eee orer Safety Mining Co., 307 N. Michigan Ave., Chicago, Ill. 
JOHNSTON, Jo May Ch. Engen iccecctccccrssterens Bell & Zoller Coal & Mining Co., Ziegler, Ill. 
JONES, ARCH M., John A. Roebling’s Sons Co., 904 Olive Plaza Bldg., St. Louis, Mo. 
JONES D. W.. SUpt.,..cccccsscscccssererscenssscecsenseccssessescssscnsssseersesensaeesnena Valier Coal Co., Valier, Il. 
JONES, H. W. Sanford-Day Iron Wks., 417 E. Big Bend Blvd., Webster Groves, Mo. 
FTJONES, JOHN E....ccccssccscoscescssesnsessseeserersereosssanenees Old Ben Coal Corp., West Frankfort, Il. 
JONES, JOHIN  Z.....:.ccoscsesssesesstecnssssevecscoeseseese U.S. Fuel Co., 306 Chandler St., Danville, Ill. 
JONES, RALPH B......... Student, University of Illinois, 405 E. John St., Champaign, Ill. 
JORGENSON, BES Gs Bi esagatevorsssassesariasenssssnecs Consolidation Coal Co., Fairmont, W. Va. 
RT OW CH Be Besnecernss se ..The Wood Preserving Corporation, Marietta, Ohio 
JOYCE, | PETER......cccsssscsssosssessecnescscoscrersesnnssesasensenesseneens 722 N. Grand Ave., Springfield, Ill. 


KENNEDY, H. M., Pres., Kennedy-Webster Electric Co., 300 W. Adams St., Chicago, Il. 
ROL DVDs WIGS Bivcecctichecamtievasetversesstnaszesss= U.M.W. of A., 609 W. Armstrong, Ave., Peoria, Ill. 
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KEINSIVUAIN, ELISNIR SVs smn itesness tere santetecsees Franklin County Coal Co-, Royalton, IL 
OEIDAON GS (CE NO ces ontaenenenconccepcoucncbeoochre 0 tr ontennconnca parce Klein Armature Works, Centralia, Ml, 
FESNOTZIONGAis'S fesencascscecsscctsescese vosccesseev cer casesetsesres aucsstesevnacastasessy: Joy Mfg. Co., Franklin, Pa. 
KOSDRB ADEN G sie 7ececcec Berry Bearing Co., 2715 S. Michigan Ave., Chicago, Ill. 
KREUSSER, O.T., Director, Museum of Science & Ind., 57th St. & Lake Mich., Chicago 
A AUIVILESINVAS: Cx liccvscttatsecresturitertesmes Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Il. 
LANGTRY, W.D., Pres., Commercial Testing & Engr. Co., 360 N. Mich. Ave., Chicago 
AWRY, ORAG= ene Roberts & Schaefer Co., 400 N. Michigan Ave., Chicago, Ill. 
AWA GH) Baka, Brese neers Egyptian Tie & Timber Co.,, 514 Rialto Bldg., St. Louis, Mo. 
LEDNUM, E. T., Mgr., E.I. DuPont de Nemours & Co., 332 S. Mich. Ave., Chicago, Ill. 
LEE, CARL, Elec. EN gte....ciccccsccscscseres Peabody Coal Co., 20 N. Wacker Dr., Chicago, Ill. 
ERIGHTON® MEME SG Chie fencers nee nee t tates State Geological Survey, Urbana, Ill. 
TPEMENG AE DiS up trues secwtestanae a tornen e car ese cemenanes Union Colliery Co., Dowell, I. 
TAB AGE A ORL TICIG Hy See See eee ee en Ieee arenas 17 N. Main St., Danville, Ill. 
TE WLS Se AGT) eee scdte cee ec ccretespetetesteees conse emepeom eee 1142 W. Lawrence Ave., Springfield, Il. 
LEWIS, JAMES, Supt., Mine N+ 8..cccccccccscecrscseerseerees Peabody Coal Co., Taylorville, Ill. 
ETN SAW GEORGE), Si Dtevccns-ccs-sterterectstscsterrasneceanoerecvsceesses cee Rex Coal Co., Eldorado, Hl. 


EATEN SAW oe Woo, Desk cece cae gas cnc sstaea a tccecees shcancapevavouchersavosiatet seat vrettes Vacuum Oil Co., Benton, Hl. 
LOHR, CARL P., Repr....: «455 Paul Brown Bldg., St. Louis, Mo. 


ONG Sy OSE RWAr a eres saxttcces ve oo seen ta tecqserererercencrreces ee Jeffrey Mfg. Co., Terre Haute, Ind. 
LOTT, GEO. M., D. M... Jeffrey Mfg. Co., 332 S. Michigan Ave., Chicago, Il. 
AONBMUBINE, (Cis 189 (Gi Shsncnceorh noateccecco cos scncernnccensctcnarres Madison Coal Corp., Glen Carbon, Ill. 
EYED WiGEO RW Es eerecse Universal Lubricating Co., Schofield Bldg., Cleveland, Ohio 
MABRY SH Easier Equitable Powder Mfg. Co., 1625 Washington Ave., Alton, Il. 
MacFARLANE, MALCOLM............:ccccccsssscesseeees New York Central Line, Harrisburg, Hl. 
MacMURDO, P. W., Supt., Mine No. 51, Peabody Coal Co., R.R. No. 5, Springfield, Il. 
MacVEAN, GORDON, M¢r., Mining Dept......... Mine Safety Appliances Co., Pittsburgh, Pa. 
ONE OMA O1s RWW a arareany ee Sullivan Machinery Co., 2639 Locust St., St. Louis, Mo. 
IWATESIBE-R GERG AV ie: ivsetterees gettin cet eecurescteeetrtams Dupont Powder Co., Springfield, Il. 
MANCHA, RAYMOND........ Goodman Mfg. Co., Halsted St. & 48th Place, Chicago, Ill. 
MARBICB? Go Busts. ivciciec setae. General Electric Co., 230 S. Clark St., Chicago, Il. 
MARDIS, EARLE J............. American Steel & Wire Co., 208 S. La Salle St., Chicago, Tl. 
IMLARIS IEE STD Si B tics ss conscoceeecernsarath care tere tien: “ese ametten ce ees Alcoa Ore Co., Belleville, Tl. 
MARS HATS HARRIE Ae otters csOone tie sees yates 1721 S. College St., Springfield, Ill. 
MASELTER, JOHN E., Shop Supt. Gen. Electric Co., 1110 Delmar Blvd., St. Louis, Mo. 
MEAV ORS BESS 5) Sapticccsccccascuteene center canes Crerar-Clinch Coal Co., Duquoin, Ill. 
MEISSNER, JOHN F., Dist. Mgr., Robins Con. Belt Co., 37 W. Van Buren St., Chicago 
IMB ES TER. Vie S8ecscon dene ote eee ees The Jeffrey Mfg. Co., Terre Haute, Ind. 
MET KUS Hey ONE Wierset arte rare Peabody Coal Co., R.R. No. 5, Springfield, I. 
MELVILLE, J.B.F., Vice-Pres............. United Elec. Coal Co., Adams Bldg., Danville, Ill 
MEYER, BRUNO F., Dist. Supt., Consolidated Coal Co. of St. Louis, Staunton, Il. 
VIBE RS (CARDS rere eee seas Consolidated Coal Co. of St. Louis, Mt. Olive, Il. 
MILLER, ALEX U., Asso. Mug. Engr., U.S. Bur. Mines, La Plante Bld., Vincennes, Ind. 
VEDIGIS ERD) EL oan N GIL SLC Pemeaeeeereatensee eoetee rene sae Illinois Central Railroad, Herrin, Wl. 


IMUTIC TE ROW ERIE inrssrercarsrarsrtens .. Franklin County Coal Co., Herrin, Ill. 
MILLER, JAS. B............. ..Mines Equipt. Co-, 1946 N. Broadway, St. Louis, Mo. 
MTEEER RA RICE Verb arses enarenccstee sy averse ees Hillsboro Coal Co., Herrin, Tl. 
MIRTLE RS RICH OW SeCi estes aera tracseene ee Hillsboro Coal Co-, Hillsboro, Tl. 
IMTELHOUSES AJOHNi:Gieescascwecnsi oe tere eerie eee are ete Litchfield, Hl. 


OY Ad ECG) 0 i) ) hed Dal See ei red oe oer ero Transportation Bldg., Urbana, Ill, 
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INE CONTI TS IS Avo) Carrere. c cans td reecd eee gs veieve soaveantaeas apes 1212 Plaza-Olive Bldg., St. Louis, Mo. 
MICO, 0) S359 68 27.4 Pia! a) eae eae heroes Colonial Apartment Hotel, La Jolla, Calif. 
MORGAN, F. O., Chief Clerk............ Peabody Coal Co. Mine No. 18, West Frankfort, Ll. 
MORRISS ONEIESONS (Cis gt worse terccss-pctence-cecesexasserar Sahara Coal Co., Harrisburg, Il. 


MOSES, HARRY M., Gen. Supt U.S. Coal & Coke Co., Gary, W. Va. 
MOSES, THOS., Pres., H.C.Frick Coal Co., 1863 Frick Bldg. Annex, Pittsburgh, Pa. 
MULLINS, T. C., Pres., Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago, Ill. 
MUNRO, C. W......... National Armature & Elec. Wks., 8008 S. Michigan Ave., Chicago, I'l. 
VET EIN pss Coss) EV OS*cscsscadescnesostessdsessionss E- C. Mullen Co., 2525 W- 21st St-, Chicago, Lh. 
SP VINER ER AN re EL Ge Ed Scraceepe detec, sucastecraeandtcearsinatyonctvcnse tnecratioy sertartees sonra nee ene re content Equality, Lil. 
McAULIFFE, EUGENE, Pres., Union Pacific Coal Co., 1416 Dodge St., Omaha, Nebr. 
McBRIDE, .W. P............ American Car & Foundry Co., Ry. Exchange Bldg., Chicago, Il. 
McCABE, LOUIS C., Asst. Geol., Ill. Geol. Survey, No.9 Georgian Apts., Champaign, Ill. 
McCARTHY, J. D., V.-P., Republic Coal & Coke Co., 28 E. Jackson Blvd., Chicago, IU. 


IMC CTE IS Eee ai) Gaccsavsacectaasobvcticataciaevseteseseuecetserescmteesvestesst ease Safety Mining Co., Benton, IIL. 
McCLOUD, DON B.....Liguid Oxygen Explos. Mfr., 119 N. Chestnut St., Du Quoin, Ill. 
McCULLOCH, L.E......:-...:. Hidburt Oil & Grease Co., 429 S. Tenth St., Vincennes, Ind. 
McGULEL OCH SW MWA iicscretscccctscvdccssstecevecs Evansville Elec. & Mfg. Co., Evansville, Ind. 
McELHATTAN, D.F., Safety Engineer........ccsseeereeceres Peabody Coal Co., Duquoin, Ill. 
*McFADDEN, GEO.C., A.V.P., Peabody Coal Co., 20 N. Wacker Drive, Chicago, Il. 
McRADDEN JOSEP Hr... hose scssctcsursses Peabody Coal Co., Plaza Hotel, Danville, Ill. 
McRADDEN, NAT, Diu. CH1giijiscssscssctsscoossasssecsusevesuten Peabody Coal Co., Taylorville, Il. 
McGRAW > Wa Gy skcscss: Westinghouse Elec. Mfg. Co., 7571 Hoover St., St. Louis, Mo. 
McGURK GSA CSU pbx cctotiscccscccursteneversieces Mt. Olive & Staunton Coal Co., Staunton, Ill. 
VICKS NINA gg OS oosccsscrcussiassieastssesetsordsceroseccetncontenesetarhaesereosey U. S. Fuel Co., Danville, Ill. 
IVT CIGA REE IN cers Beg OS soscsnstoasetarcotcavepcanciasastonsncest epee ers esetater Coal Stripping Co-, Marion, Ill. 
AVECTSA REO Wa VWid  tectattes aecreaesscrce So cexte tucson dppeveesos-cabeverasneaeeneene Binkley Coal Co., Linton, Ind. 


McPHAIL, ROBT., Mine Megr..... .Peabody Mine No. 18, West Frankfort, Ill. 


McCREFAKEUN Cog We DIU, SU pbs ceseencs sxtescrsienoser tretvanonsecees<o Peabody Coal Co., Marion, Ill. 
MEéSHERR Ye VAMES (IDLE co etecsccseesrstscsstressvas Dept. of Mines & Minerals, Springfield, Il. 
INA DAV Bin essactrstsesrassvsteasscasesnecosees Consolidated Coal Co. of St. Louis, Mt. Olive, Il. 
INSETS ING alin Cove ep eres cunseseree seve charcc-eatosupctuespraseataaboctpevnsaes Beall Bros. Supply Co., Marion, Il. 
INTE Wig IN Bs DL vt cvgateasencve sa sn susepisesavisyenvacrssesevoarseoasaseneens Peabody Coal Co., Taylorville, Il. 
INT CHOLUSON SENS: Dotaorescceccetiperendtn. eassticees ere lanteaceetar cass University of Illinois, Urbana, Ill. 
NIELSON, A. M., Pres., Carterville Coal Mining Co., 714 W. Main St., Carbondale, Ill. 
BNO HIRE Aue. nce resstaneeseaterescesaceotets ee Geological Dept., U. of C., 57th St., Chicago, Ill. 
NOVARIO, LESLIE, Top Foreman............ Peabody Coal Company Mine 24, Danville, Ill. 
INOWIES Fa) eA cveatercttaassassenceessescesten Sullivan Machinery Co-, 400 N. Mich. Ave, Chicago, Ill. 
INUCK LES. Go licarcreencsstsaceces Post-Glover Electric Co., 221 W. Third St., Cincinnati, Ohio 
O’BRIEN,- FRANK................. American Cable Co., 114 S. McKinley St., Harrisburg, III. 
O’BRIEN, WILLIAM, Asst. Mine M gies Peabody Mine No. 24, Danville, Ill. 
O'CONNOR, PHILIP S., Shop Supt-, Westing. Elec. Mfg. Co., 717 S. 12th, St. Louis, Mo. 
OBIS TOBIN ceccceseretassess sess nctectsneseecern cots cP See Franklin Hotel, Benton, Il. 
OLDHAM, R. J., Stpteccccccccccesessereserererscseseresssrenensenenseseees Centralia Coal Co., Centralia, Il. 
CORNED es CHAS «screeners cient ..Dupont Powder Co., McCormick Bldg., Chicago, II. 
ORD, MARK, Mitte MQr..cccccccssecsserseees U. S. Fuel Co., 1622 N. Gilbert St., Danville, Tl. 
O'ROURKE, JOHN, Mine MgPcececececsessseess303 W. Lindell St., West Frankfort, Ill. 
OVERSTREET, J. W., Gen. Mgr., National Armature & Elec. Works, Bluefield, W. Va. 
PATTERSON, FRANK .....cccscscsssecsssseresessscacsssssenssenenenens Mine Rescue Station, Eldorado, Ill. 


*PELTIER, -M.F., V.-P.s.ececssssereorseees Peabody Coal Co., 20 N. Wacker Dr., Chicago, Ill. 
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PRIENIWWiBSIe ny WIAURIR BING 276 Swceeceeeseeeeneecoee soreeegarcentaces Penwell Coal Mining Co., Pana, IIl. 
POI SUE BI O96 Nn SATB erarenceo eer. Superior Coal Co., 400 W. Madison St., Chicago, II. 
PAICWIRS ED GA Ri Reet crtcsect-esscctseccresnsetsse Tyson Roller Bearing Co., Massillon, Ohio 
PHILLIP, THOS] W. SUptiine.cer-.-. Superior Smokeless Coal & Mng. Co., Tahona, Okla. 
BT CREAR AG re merecteracsepsesercen-certcneternicsrcateatacest racer Mt. Vernon €ar Co., Mt. Vernon, Ill. 


PAIGE Beg AURGID EUR esecre sree cerns saat Sov avetigh cd desoas ag nes as Conca Cambria, IIl. 
IROEING  iaWiewere Evansville Elec. & Mfg. Co., 600 W. Eichel Ave., Evansville, Ind. 
BROWIRIs SAS Ee SUGpL sare ates cete ears retires Peete. osee cae Superior Coal Co., Gillespie, Il. 
RO WIRARS eBoy Neca etre ae ccd wee Ren eNera coseaet cee roe taasceayeavees aeteseceee Dooley Bros., Peoria, Il. 
IRIE VAD NEL. seeat spe etnrecic otk ates nee tacea earn at onecta eee Peabody Coal Co., Springfield, Hl. 
PIRI CHAIR) Sy Wilson cccussccascesrewtiviensaesse Goodman Mfg. Co-, 322 Clark Ave., St. Louis, Mo. 
PRINS, KLAAS, Mech. Engr., Allen & Garcia Co-,322S. Michigan Ave., Chicago, Ill. 
PROEBEED SR sees Timken Roller Bearing Co., 2534 S. Michigan Ave., Chicago, III. 
RRUDENT = ED ie. Bell & Zoller Coal & Mining Co., Zeigler, Il. 
OW ATE JOIN G Ceo cicccreccarsetecetesscavtcoreactstistansceseren cusses Peabody Coal Co., Harrisburg, Ill. 
INAS SUBUIRG] Bre Bin S605. ccrtecececece Central Mine Equipment Co., Webster Groves, Mo. 
ISI IDL, WANs Wes (CP) SHIRT a eerrceeae Peabody Coal Co. Mine No. 18 West Frankfort, Ill. 
REE ETO SoESRUAIN RSET earecteas cots onon tere tenrcesenen cap ieeeseverecer ness State Geological Survey, Urbana, U1. 
ROB EY) WWaDIN eee are cescrne so coscent ree soe sez snore oe eaetans cams serseure nies 1808 S. College St., Springfield, Il. 
RFOTES ig! eget, to Ge MUA ee vaonc avcnens tina cov sicnstccansvresetoutansvaeeesees Green River Fuel Co., Mogg, Ky. 
IRM Meh ee ID. (Carnac Timken Roller Bearing Co., 4925 Liberty Ave., Pittsburgh, Pa. 
TR SBy WRU Rope Veale 170 ae VLC CH mreee meceraet narcre cas tnccentrerstnscsaerse? Peabody Coal Co., Marion, Ill. 
IRSEEIEN Eos ivicetere eer eee ec eore .Duncan Fdry & Machine Co., Alton, Il. 
RICHARDS i JAS scccssucstenscie fave secescssastisc verano uieousetereesmeatres 214 N. 12th St., Belleville, Ill. 
IRL CATR MIN Wi ecaansctessaecorrsn maseteacesstencoreereeseier essere General Electric Co., Carterville, Il. 
RIHACEK, GEO. J., Sales Mgr., Cosgrove & Co., 310 South Mich. Ave., Chicago, Ill. 
RITCHIE, JAMES: Asst. Mine Meticccccccccsssseee-- Peabody Mine No. 24 Danville, Ill. 
ROBERTSON Cy Heeees ee Westinghouse Elec. Co., 20 N. Wacker Drive, Chicago, Ill. 
RODENBUSH, JOHN, Supt., Chgo, Wilm. & Franklin Coal Co., West Frankfort, Ill. 
ROGERS WT HOSi vd ccsiec tone rcssrcteotemetnaenerdeerea tere Mine Rescue Station, Herrin, Ill. 
ROTI OF AUIS Seccscserescceetese css cescecrestncecseererssceeste teasectecrans Egyptian Powder Co., Herrin, IIl. 
ROMAN, F. W........ ... Hercules Powder Co., 332 S. Michigan Ave., Chicago, Ill. 
IROINIKG RE ice crc teen toe tea ecco treet siren nero Dorthel Coal Co., Hanna City, Ill. 
ROZANSKI, M., Mine Mogr.......... Peabody Mine No. 8, 524 S. Cherokee, Taylorville, Ill. 
RUSSHEU We Ee Ea ecsccstesc Consolidated Coal Co., 608 Eddy Bldg., Saginaw, Mich. 
122 Of BB BBY Gd a8 dP fecercstcoere a epoarenosncoouet Locos Bureau of Mines, 22 Light St., Baltimore, Md. 
*RYAN, JOHN T., V.-P. and G.M Mine Safety Appliances Co., Pittsburgh, Pa. 
ROVIAUIN 0 WD ashe soscoss eect sacesere eect ee eee 3209 Washington St., Kansas City, Mo. 


SACKBAUER, L. A., Coal Traffic Mgr., Missouri Pacific Railroad Co., St. Louis, Mo. 
*SANDOE, C.J., V.-P., West Virginia Coal Co., Boatmen’s Bank Bldg., St. Louis, Mo. 
SAYLOR, H.N., Pres., Saylor Tie and Timber Co., 2121 Ry. Exch. Bldg., St. Louis, Mo. 
SCHOEN, W.H.JR., Pres., Pittsb. Knife & Forge Co., 718 Park Bldg., Pittsburgh, Pa- 
*SCHONTHAL, B. E.,Pres., B. E- Schonthal & Co., 59 E. Van Buren St-, Chicago, Ill. 


FAN CISCO IMEUNUS ID) Ca sR Aap rocco eee West Virginia Rail Co., Huntington, W. Va. 
SCHONTHAL, JOSEPH, Secy., B. E. Schonthal & Co., 59 E. Van Buren St., Chicago, Ill. 
S CHIRBTH RG Gea rrctsssseeccsresces. Schreier Elec. Co., 1508 E. Main St., West Frankfort, III. 
SCISNOMYIE 18), 1Sle Sey Wie peccen cescetee tt cmorincem occas mice ne Binkley Mining Co., Clinton, Ind. 
SC HIUICIS eB IRIAN IK orerreccecertetesssatedovsnryctteteesreeseeet ae riatyes Binkley Mining Co., Clinton, Ind. 
SCOMMs Gs Witiccscticcesss Timken Roller Bearing Co., 3300 Lindell Ave., St. Louis, Mo. 


S CUTIE Vee ANG VAIN Pae Saree raeerectre stax crercace aera eaeeereserecrsasers Chicopee Coal Co., Troy, Ml. 
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SLOZNIE BS Dp Ostet tna ete eae ere Cosgrove & Co., 310 S. Michigan Ave., Chicago, IIl. 
SCR CLOW AMES J caccesrcececctntrarvgierrosecersenscnnstes Ind. & Ill. Coal Corp-, Box 173, Witt, Il. 
HWE sles Get ASSP LOW Ed Se sesctceser cect roictceee Mt. Vernon Car Mfg. Co., Mt. Vernon, Ill. 


SHAFFER, A.G., C.E., C.W. & F. Coal Co., 702 W. St. Louis St., West Frankfort, Ill. 
SHEPARD, M. M., P.A., Franklin County Coal Co., 135 S. LaSalle St., Chicago, IIl. 
SHERIDAN, H. A. Davis Emergency Equipt. Co., 440 W. Washington St., Chicago, II. 


S15 0 U4 9 DAS A aie a ee ra ae Se an bas es eee on nas Calor SaeGoze Manion ills 
OVE SCN JUL es cit cdcesasces cast cseaastencerres Mines Equipt. Co-, 1946 N. Broadway, St. Louis, Mo. 
SLINGLUFF, W.H., D. M.............- American Cable Co., 400 W. Madison St., Chicago, Il. 
SW Bs Bat G53) eee ee Research Assoc-, U. of I., 214 Transportation Bldg., Urbana, Ill. 
SMITH, GEO.M., Mine Supt., Peabody Coal Co., 1800 Whittier Ave., Springfield, Ill. 
VEL eR Sp ELAR Vien avrscesesesertscsavers Consolidated Coal Co. of St. Louis, Mt. Olive, IIl. 
SMITH, L.D., V.-P., Chicago, Wilm. & Franklin Coal Co., 332 S. Mich. Ave., Chicago 
BSI NE EDL) BIN on Gr EOE as ceeeecctertan douse scxete coe scenes ty aevees reveeastsore oats nee ts 824 S. Park St., Springfield, Ill. 
SNEDDON, JAMES, Asst. Mine Mgfe..ceccccscscccessees Franklin County Coal Co., Valier, Ill. 


SOLOMON, E.C., V.-P., Panther Creek Mines Inc., First Natl. Bk. Bldg., Springfield, Ill. 
SOLOMON, G.W., V.-P., Panther Creek Mines, Inc., First Natl. Bk. Bldg. Springfield, Ill. 
SOLOMON, H.A., Pres., Panther Creek Mines, Inc., First Natl. Bk. Bldg., Springfield, III. 


SOMERS SB VIRON) iS Diiw cesssctercecststeasereetsercsisscsenees Truax-Traer Coal Co., St. David, Ill. 
SOUTHWARD, G. B., Mech. Engr., Amer. Mng. Cong. Munsey Bldg., Washington, D.C. 
READ POAC Stecatrsccsdasteosscsecectonssuscuccacsteavsavaveasestistees Old Ben Coal Co., West Frankfort, IIl. 
DEIGERS Cab caiverssunentescretates Hercules Powder Co., 23 Wydown Terrace, Clayton, Mo. 
PARE RG YR. Bo reraserdcpeetdestasenscessaecescstseve Old Ben Coal Corp., 230 S. Clark St., Chicago, Ill. 
SARS ir Jak WU ss 0 Db cect cos seteice cess easnaccetsvevaccecosshceccuanesteens Peabody Coal Co., Taylorville, Ill. 
STEDELIN, JOHN W., Pres............. Marion County Coal Co., 725 S. Elm, Centralia, Ill. 
STEFFENS, A.B., Pres., Indiana & Illinois Coal Corp., 309 W. Jackson Blvd., Chicago 
SP GBR een Pin Gk Suscaccevacstovsctsasarstessesdesstsssetventacazen Pyramid Coal Co., Pinckneyville, Ill. 


STELLING, H.C Union Carbide Co., 30 E. 42nd St., New York, N. Y. 


STEVENS, E. F........ Union Colliery Co., Union Electric Bldg., St. Louis, Mo. 
STINTON, WM.S., Asst. Sales Mgr., Vacuum Oil Co., Inc., 3504 Wash., St. Louis, Mo. 
SIUTA Ra EB) 5) 96 Gs ,cacsonencacerve Illinois Coal Bureau, 309 W. Jackson Blvd., Chicago, Ill. 
SUAVE, EAN IO ET AIR RV aae Deh cot cate etracecsccesersectptecncers bare cavncses Standard Oil Co., Marion, Il. 
SUTOR, DON M., Mer., Sullivan Mach. Co., Railway Exchange Bldg., St. Louis, Mo. 
SWALLOW: We A, PL6S.cccsscesssectstsse United Electric Coal Co., Adams Bldg., Danville, Ill. 
SIMER Sy JIA GOB. icccecseccsteasesserecessevsre: Western Powder Co., 825 Jefferson Bldg., Peoria, Ill. 


TARRACH, A.C., Consolidated Coal Co. of St. Louis, Route 2, Box 86, Staunton, Ill. 
TAYLOR, He Hiss Pres., Franklin County Coal Co., 135 S. LaSalle St., Chicago, Ill. 


of WAN OY S85 IES Oe foe pera Franklin County Coal Co., 135 S. La Salle St., Chicago, Ill. 
THIS, HENRY oresceecss: ss Portable Lamp & Equipt. Co-, 405 Penn Ave., Pittsburgh, Pa. 
BESET COMEA Se Gos WU inte azase ne tases ts tases cate pal aciivees sevesbascevaecasocteaeners:teve: Valier Coal Co., Valier, Ill. 


THOMAS, JEFFERSON........ Western Powder Mfg. Co., 825 Jefferson Bldg., Peoria, Ill. 
THOMAS, R.H U.S. Fuel Co., R.R. No. 8, Danville, Ill. 


DOM AS ite icy Pte Sscsecciterccasescemnees Valier Coal Co., 547 W.Jackson Blvd., Chicago, Ill. 
*THOMPSON, J.I., Pres., Koppers Rheolaveur Co., 1550 Koppers Bldg., Pittsburgh, Pa. 
THOMPSON, JOHN, Asst. Mine Mar,..ccccccseseseereeres Peabody Mine No. 24, Danville, Il. 
PRETO RS OIN aa NAN sarecnectevsccuentsiceseratevisescnevaneseestsas Hercules Powder Co., Collinsville, Tl. 
PTRUR TRAIN Kor ceaperacca tens nasnennunetdesexassefavontencescotecontes 7126 Northmoor Dr., St. Louis, Mo. 
TOENNIGES, F. E., Chief Engr., United Electric Coal Co., Adams Bldg., Danville, Il. 
EDOVIB NV psy ki Villisaeaciesdesetrersacorased Asst. Mine Mgr., Peabody Mine No. 24, Danville, IIl. 


TREADWELL, H. A., G.S., Chicago, Wilmington & Franklin Coal Co., Benton, Il. 
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SPROBIGE RA ER ED Bera tecccctescracttowtte eiceceeocnttecteveees Peabody Coal Co., Taylorville, Ill, 
TROEGER, L.D Consolidated Coal Co. of St. Louis, Mt. Olive, Ill. 
TWAY, JOSEPH R., Sales Rep., Macwhyte Co., 5739 Brdwy. Terrace, Indianapolis, Ind. 
VAN PELT, J. R., Asst. Dir.. Museum of Science & Industry, 57th & Lake Mich., Chicago 
VANSTON, J. M., Electric Storage Battery Co., 1058 S. Vandeventer Ave., St. Louis, Mo. 
VIA CHE. (Mir cctsasccteccstevecsctesssstisetereses Consolidated Coal Co. of St. Louis, Mt. Olive, Ill. 
VLASAK, JOS., Supt., St; Louis & O’Fallon C. Co., 2001 Bowman Ave., E. St. Louis, Ill. 
VOELKEL, E. G., Utility Conv. & Mine Equipt. Co., 620 Tower Grove Ave., St. Louis, Mo. 
VOLUZ  GHOMRS Eerie cc ee Peabody Coal Co., 2025 S. Sixth St., Springfield, Ill. 
WON PPERIBAIN Day izcetccrseececcreees Allen & Garcia Co., 332 S. Michigan Ave., Chicago, IIl. 
VOSKUIL, DR. W.H., Min. Econ., State Geol. Survey, Ceramics Building, Urbana, Ill. 
WALDRON, LEWIS, Supt., Mine No. 59 .c.-ceseseesees Peabody Coal Co.,, Springfield, Ill. 
WALKER, ROBERT, Mine Manager Peabody Mine No. 24, Danville, Il. 
WALSH, HOWARD T. Sullivan Machinery Co., 400 N. Michigan Ave., Chicago, Ill. 
WANLESS, W. H., Supt.,......s.-s0000s Peabody Mine No. 53, 1521 Dial Ct., Springfield, Ill. 
WATERMAN, C. W., V. P., McNally-Pittsburg Mfg. Corp., 205 W. Wacker Dr., Chicago 
WAT DES RS Ga Cor cressaonttsossrecetesettzossossesssscooresess West Virginia Rail Co., Huntington, W. Va. 
WAUGH, ROBERT, Mine Mgr,..cccccccscceeseseee Franklin County Coal Co., Herrin, Il. 
WEART, EVERETT T., John A. Roeblings Sons Co., 205 W. Wacker Dr., Chicago, Ill. 
WADE we PA NTRS A siesta cccecescecaste asset basa sagneu Nts oa vualeuctatec tachevnseaeskorins Oe ene oA tates Benton, Ill. 
*WEIR, PAUL, Vice-Pres., Bell & Zoller Coal & Mining Co., 311 E. Brdwy., Centralia, Ill. 
WEISSENBORN, F. E., Asst. Comm., Ill. Coal Op. Assn., 4266 Arsenal St., St. Louis, Mo. 


WESily Eo Lye Pere ATA OF vacrtoscrenesen-tsetess: Peabody Coal Co., Box 224, Marion, Ill. 
WHITE, JAMES, Supt-, Mine No. 48..c.cccccsrecsecesvsscsseess Peabody Coal Co-, Shelburn, Ind. 
WELL -D ES wes) OIEUING oe sccce tecenceecegesneateesteitese eeceetecnsnachevsseesseetecs 606 E. Main St., Collinsville, Ill. 
WEL COR De Dy Gite cstnacet once seater octaves eves seas tacpectee teases Superior Coal Co., Gillespie, Ill. 
WiLL: COIS ONS RE Jieccsreessconteee ee: Sangamon Coal Co., P.O. Box No. 56, Springfield, Il. 


WILDMAN, W. Y., Illinois Coal Traffic Bureau, 309 W. Jackson Blvd., Chicago, Ill. 
WILKEY, FRED S., Secy......... Ill. Coal Op. Assn, 309 W. Jackson, Blvd., Chicago, Ill. 
WILLIAMS, GARNER, V.P., Cabin Creek Consolidated Coal Co., Kayford, W. Va. 
WILLIAMSON, J.E W. Tremont St., Hillsboro, Il. 


WIL IES DONT Alsscaiirne Micra nueent cc oeseeeeett: Peabody Mine No. 24, Danville, Ill. 
WEES TS) Jie Dtun Sup ieee Peabody Coal Co., Public Service Bldg., Springfield, Ill. 
IWELS ONS 6 Tiss Giscscectczccecenscccososavevsssvsanetecsetscsvmtectoecesetevtaneeel Ohio Brass Co., Mansfield, Ohio 
WALESONM ROBERGES tessa Consolidated Coal Co., of St. Louis, Staunton, Il. 
WINING, TO AWAIT Vitite SIVigraremeecrstrcarercatenccerscusratsevercnatsenterearsnceess Valier Coal Co., Valier, Til. 
WOOSLEY, CLYDE W., Chief Clerk........cscssve Pyramid Coal Corp-, Pinckneyville, Ill. 
WRIGHT, D. D., Sls. Engr., Westingh. Elec. & Mfg. Co., 523 S. Market St., Marion, Ill. 
VOUING NG CS Div Eiger cnc taersesere aaa ere ate anttrces ser tate Peabody Coal Co., Marion, Il. 
YOUNG, WILLIAM Peabody Coal Co., 814 E. Ash St., Taylorville, Il. 
BV. OUINGsi Win bas G oS sensecstensveretemaraseucnesee Crescent Mining Co., Jefferson Bldg., Peoria, Ill. 


SAZAL DILL IO hoy TRB RO 2 yo crencocPancobpco West Virginia Rail Co., Huntington, W. Va. 
ZINKGRAF, J. W., Dist. Mgr., Chgo. Pneu. Tool Co., 1931 Wash. Ave., St. Louis, Mo. 


* Life Members 


t Honorary Members 


- 
F 
: 
i 
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Iu Loving Remembrance 


of our good friends and fellow members: 


WILLIAM ORTMAN 
S. W. FARNHAM 
H. C. PERRY 

A. J. SAYERS 

G. E. KARSTROM 
JOSEPH D. ZOOK 
EDWARD CAHILL 
JOSEPH VIANO 
JOHN ROLLO 


DAVID I. ROCK 


February 22, 1931 
March 12, 1931 
April 13, 1931 
October 11, 1931 
March 24, 1932 
May 28, 1932 
August 4, 1932 
December 12, 1932 
February 6, 1933 


August 2, 1933 


who left the world better for their 


having lived in it. 


ADVERTISING 
SEO eN 


To Our Members: 


Please go over this section very 
carefully and take note of our very 
good friends, who are helping us to 
issue this book. Do not forget them 
when you go shopping. — 


4 HERCULES 2 
“ EXPLOSIVES 


DYNAMITE 
HERCOMITE 

GELATIN 

GELAMITE 
PERMISSIBLE POWDERS 
BLASTING POWDER 
PELLET POWDER 
BLAKSTIX 

ELECTRIC BLASTING CAPS 
ELECTRIC SQUIBS 
ELECTRIC IGNITERS 
BLASTING CAPS 
SAFETY FUSE _ 
BLASTING MACHINES 


HERCULES POWDER, COMPANY 


WILMINGTON, DELAWARE 


McCormick Bldg. 
Chicago, III. 


Railway Exchange Bldg. 
St. Louis, Mo. 


The WEST VIRGINIA 
IAL (C0) 


Twenty-seven Years of Service to the Coal Mining Industry 


RAILS 
FROGS AND SWITCHES 
STEEL TIES 
REINFORCING BARS 
SPECIAL SHAPES 


District Sales Agents, B. E. Schonthal & Co., Inc. 
59 East Van Buren Street, Chicago 


Mills and General Office 
HUNTINGTON, WEST VIRGINIA 


B. E.SCHONTHAL & CO., Inc. 
58 Fast Van Buren Street 
Chicago 
District Representatives 


The Carroll Chain Company 
Columbus, Ohio 


Makers of those 
Dependable Feed Chains 


for Undercutters 


Preferred for Quality and Service! 
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COAL and WATER KOEHLER 
ANALYSIS Flame Safety Lamp 


POWER PLANT 
ENGINEERING , 


. Coal Analysis. 

. Oil Testing. 

. Boiler Water Tests. 

4. Boiler Testing and Sur- 
veys. 

5. Power Plant Designing. 

6. Equipment Acceptance 
Tests. 

7. Power Plant Recondi- 
tioning. 

8. Reports on Manufac- 

tured and Purchased 

Power Costs. 


wWNe 


Write for the following bulle- 
tins which are available for your 
information and use. Copies will 
be mailed to you upon request. 
A-1, Questions and Answers 

pertaining to Boilers, Sto- 
kers, Boiler Tests and 
Draft. 

B-2. Tests on Model Heating 
Plant. 

C-3. Questions and Answers for 
Those Interested in the 
Buying and Selling of 
Coal. 

D-4. Coal Ash and its Fusion. 

E-5. Research on Mixing Gar- 
bage and Coal with rela- 
tion to Clinker Formation, 

F-6. Spontaneous Combustion 


of Coal. U. S. Bureau of Mines 
Approval No. 201 


COMMERCIAL The Standard Device for 
TESTING rep 
& plosive gas 
ENGINEERING Distributed by 
COMPANY Portable Lamp & 


Executive Office: Equipment Co. 
Chicago, Illinois = 
360 N. Michigan Ave. 405 Penn Ave, 
Charleston, W. Va. Pittsburgh, Pennsylvania 


Toledo, Ohio 


Sixty-Six Years of 
Dependable 


Insurance Service 


Vv 


CRC ibis 
MILLER 
WHITNEY & 
BARBOUR 


WwW 
1535 INSURANCE EXCHANGE 


CHICAGO 
PHONE WABASH 0340 


Send for Our Green Calendar 


Small Revolving Shovels, Draglines, 
Cranes, Clamshells, Dragshovels, 
Etc. Readily Convertible 
A—%W%-yard steam 
-B—%-yard gasoline, Diesel, electric 
20—1%4-yard gasoline,—Diesel, electric 
-B—%-yard gasoline,—Diesel, electric 
3-3—%-yard steam 
\-3—114-yard Gas-Air 
-B—1l-yard gasoline,—Diesel, electric 
-B—1'%-yd, gasoline—Diesel, electric 
»-B—1%-yard electric or steam 
-B—1%-yd. gasoline,—Diesel, electric 
-B—1 to 2%-yard Diesel dragline 
or clamshell 


Mine and Quarry Loaders and 
Strippers 


)-B—2-yard electric or steam 
2-B—2%4-yard Diesel or electric 
»-B—2 14-yard electric shovel 
)-B—3-yard electric shovel 
)-B—4-yd electric shovel 
)-B—5-yard electric shovel 
)-B—6-yard electric shovel 
5-B—8-yard. electric shovel 
0-B—12 to 20-yard electric shovel 


Large Draglines 
iss 111—314-yard Diesel 
ss 200—5-yard steam, 

Diesel-electric 
iss 375—8-yard steam or electric 


electric or 


ucyrus-Armstrong Blast Hole Drills 
-T—3,000 lbs. of tools, 8” to 12” hole 
—2,200 lbs. of tools, 6” to 8” hole 
—1,600 lbs. of tools, 4” to 9” hole 

t Dressers and Drill Tools 


cyrus-Monigham Walking 
to 10-yard sizes; Dipper, Hydraulic 
»vator and Placer Dredges; Loadmaster, 
ndy gasoline Crane; Railway Cranes; 
nnel Shovels; Tower Excavators; Un- 
ding Plows; Spreader Plow; Red Arch 
agline Buckets. 


Draglines 


18-yard 750-B 
stripper with 
counter- 
balanced 
hoist 


Modern 


excavating machinery 
for any job. .... 


The unequalled experience gained 
by Bucyrus-Erie in building over 
11,600 excavators tested and 
proved by service in over 50 coun- 
tries throughout the world—has 
resulted in a perfection of design 
and workmanship that means 
trouble-free operation, maximum 
production, and lowest possible unit 
costs. 

Today this company offers the 
most complete line of all sizes and 
types of excavating machines from 
which you may select exactly the 
right machine for your work. 


BUCYRUS-ERIE COMPANY 


South Milwaukee, Wis. 
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The Users of Olson Cages 


are their 
Greatest Recommendation 


Bell and Zoller Coal & Min- 


ing Co. 
Binkley Mining Co. 
Chicago Wilmington and 
Franklin Coal Co. 
Consolidated Coal Co. of 
St. Louis 
Cosgrove Meehan Coal Co. 
Crerar Clinch Coal Co. 
Crescent Coal Co. 


Franklin Coal and Coke Co. 


Galesburg Mining Co. 
Hillsboro Coal Co. 


Indiana & Illinois Coal Corp. 


Jefferson Coal Corp. 
Lumaghi Coal Co. 


O’Gara Coal Corp. Nos. 1, 


3 and 12 


Old Ben Coal Corp. Nos. 8, 


9. 12, 14, 15, and 18 

Panther Creek 
Nos. 3, 4 and 5 

Peabody Coal Co. Nos. 7 
8, 9, 18, 47 and 58 

Superior Coal Co. 

W. G. Sutton 

Union Coal Co. 

U. S. Fuel Co., Bunsenville, 


Vermillion, Universal and 
Middle-fork 

Valier Coal Co. 

West Virginia Coal Co., 
and many others. 


EAGLE IRON WORKS 
DES MOINES - 


Insurance Brokers 


IOWA 


Average Adjusters 


OSBORN & LANGE, Inc. 


15 William Street 


Insurance Exchange 


CHICAGO 


New York 


Bank of Nova Scotia Bldg. 


Montreal 


Direct Facilities for placing Insurance in all 
home and foreign markets 


Fire 


Automobile 
Casualty 


Tornado 


Bonds 


Lake, Ocean and Inland Marine 
Comprehensive Coverages 


Mines Ine. 
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OPERATOR—Is my haulage cost too high? 
ENGINEER— Yes. 
OPERATOR—How can I cut my cost per ton? 


ENGINEER—Purchase modern mine cars of greater carry- 
ing capacity. 


OPERATOR—How will modern cars accomplish this? 
ENGINEER—In several ways - But here are a few of them: 


1. Place fewer cars in the rooms. 

2. Greater efficiency out of loader. 

3. Haul more coal per trip. 

4. Dump more coal per dump. 

5. Eliminate expensive repairs on old cars. 


OPERATOR—That certainly is good dope. Whom shall I 
ask to discuss modern car design? 


ENGINEER—I recommend WATT. 


Here is a modern all steel car carrying a pay 
load of 6.000 lbs. which replaced old wooden 
cars having a capacity of only 3,000 lbs. 


The Watt Car & Wheel Co. 


BARNESVILLE, OHIO 
Chicago Agents, B. E. Schonthal & Co, - 59 E. Van Buren St. 


Equitable Powder Mfg. Company 
East Alton, Illinois. 


ALTON BLASTING POWDER—For thirty-seven years the 
name “Alton” on a keg of blasting powder has been a guaran- 
tee of quality of the powder, and an assurance to users of ex- 
cellent service. Alton B Blasting Powder is manufactured in 
all the standard sizes. 


ALTON PELLET POWDER—This new form of packing B 
Blasting Powder is designed for greater convenience and 
safety. It is packed in wooden boxes and in paraffin paper 
cartridges like permissibles, and has all the conveniences of 
permissibles. 


ALTON PERMISSIBLES—Recommended when the mining 
conditions do not permit the use of granular or pellet powder. 
We will be glad to furnish expert advice on the grade of Alton 
Permissibles best adapted to your coal. 


“PROTECTO” SPOOL _ELECTRIC BLASTING CAPS— 
Greatly reduces the danger of transporting and handling elec- 
tric blasting caps. This new method of packing offers an im- 
portant safety feature that every user of explosives should 
consider. The package is designed to faclitate priming by 
avoiding the difficulties with tangled wires. “Protecto Spool” 
Electric Blasting Caps are made in two strengths—No. 6 and 
No. 8. 


ALTON BLASTING SUPPLIES—A complete stock of all 
blasting supplies used with explosives is carried in our maga- 
zines. Immediate delivery can. be made of Blasting Caps, 
Safety Fuse, Blasting Machines, ete. 


Alton Explosives ---made in Illinois 
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yable of loading in excess of 


ANA l 2 tons per minute, has brought 


a 


TIN, ey mobile, compact Joy unit 


new standards of costs to the 
bituminous coal producing 


states. 


Consult Joy on your problems. 
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JO MANUFACTURING CO. 


FRANKLIN PENNSYLVANIA 


COMPLIMENTS OF 


BEALL BROTHERS 
SUPPLY CO: 


MANUFACTURERS OF 
COAL MINERS’ ‘TOOLS 
and - 


MINERS’ SUPPLIES 


C. W. BEALL, Manager 


FACTORY: BRANCH HOUSE: 


Alton, Illinois Marion, Illinois 


HREWD buyers insist on getting 
back of the ‘‘make-up.’’ They 
are never deceived because oil, coal 
or wire rope looks good. They know 
that the TRUTH will out in an en- 
gine working under full load, in a 
red-hot fire box and under the grind- 
ing stresses of drums and sheaves. 
Just as two lumps of coal look alike, 
so do non-preformed wire rope and 
TRU-LAY Preformed Wire Rope, 
but performance reveals a vast differ- 
ence. Side by side on the same job, 
non-preformed wire rope quickly fa- 
tigues and breaks down because ofits 
hidden internal stresses. TRU-LAY, 
with its wires and strands relaxed by 
preforming in its manufacture, is 
able to give full measure of service. 
That’s why on hundreds of jobs, 
TRU-LAY Preformed Wire Rope 
has cut wire rope costs materially. 
Shrewd buyers appreciate seven 
other outstanding advantages of 
TRU-LAY Preformed Wire Rope... 
By preforming the wires and strands 


Atlanta, Chicago, Denver, 


of TRU-LAY each carries 
its share of the load... 
There is less slippage... . 
Preforming gives you a wire 
rope which resists kinking... 
The advantage of being able to 
cut TRU-LAY without seizing 
needs no comment... . And TRU- 
LAY is easier to handle because 
crown wires that breakafterlong wear 
lie flat in position and do not wicker 
out . . . Because it is easier to splice 
... TRU-LAY Preformed Wire Rope 
makes independent wire rope center 
and “‘Lang Lay”’ practical... Made 
in all standard sizes, con- 
structions and lays. 

Write today for ample 
proof of how TRU-LAY 
Preformed Wire Rope 
has cut wire rope \ 
costs everywhere. 


Rs 


Address the 


AMERICAN CABLE COMPANY, Inc. 


WILKES-BARRE, PENNSYLVANIA 


An Associate Company of the American Chain Company, Inc. 


District Offices: | 
etroit, Houston, New 


York, Philadelphia, Pittsburgh, San Francisco 
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B. K. LEACH, Pres. T. B. CLEMENT, Vice-Pres. 
JOHN FUHRER, Sec.-Treas. C. F. GAUEN, Asst. V.-P. 


EC yere PAIN: 2 ihc. 
TIMBER COMPANY 


514-18 RIALTO BLDG. 
ST. LOUESs MO: 


Mine Timbers, Cross Ties, Lumber and Piling 


MAIN O181 


Barker-Goldman-ubin(o 


SPRINGFIELD ILLINOIS 


COMPLETE LINE-OR 
MINER’S SUPPLIES 


DISMANTLING 
of COAL MINES 


WE BUY AND SELL USED 
COAL MINE EQUIPMENT 
RAILS - BEAMS - CHANNELS 


Meet thee BATTLE 
of the FUELS 


with 
Washed Coal 
Produced by the 


NORTON SYSTEM 


Olean conl, free from refitee jwod 
iImpuritiog, tie ow beomendous wales 
WAV Ae HTnnd plelked onl oy 
conl wheahed by the old method 
Chonet compare with the sates 


value of Norton Waiahed Wiel 


In lens than two years, Norlon coal washing plants, built by 
MeNally-Piltubure, have been contracted for or installed ino six 
slates, Such vecopnition ia the best evidence of the superiority 
of the Norton Sys#tem over old abyle manually-controlled washer 


MeNally-Piltabure onpgineers will gladly submit, without obli 
ration, answers to any questions verarding owtimates of costs and 
expected rosully of the Norton Coal Washer al your mine, These 
lipuros ave backed by actual resully over a period of years in 
Mneland and Americn, 


Meet the competition of other fuels in your vepion with “Nor 
ton Washed” Coal, Sell “premium” fuel. Write tor the Norton 
Data Book, 


THE McNALLY-PITTSBURG MFG. CORP. 
205 W. WACKER DRIVE CHICAGO, ILL 


THEA Nally-Pittsbure 


SIGNERS=MANUPACTURERS 1 ERECTORS OF COMPLETE COAL @ 


MEG. 
Bemmes COR. 


TIPPLES 


a 


TIREX CABLES 


Assure an Unfailing Supply of Power for 
All Types of Portable Electric Equipment 


Simplex Wire & Cable Co. 


Manufacturers 
79 SIDNEY ST., CAMBRIDGE, MASS, 
Branch Sales Offices 


CHICAGO, 564 W, Monroe St. SAN FRANCISCO, 390 Fourth St, 
NEW YORK, 1328 Broadway CLEVELAND, 2019 Union Trust Bldg, 
PHILADELPHIA, 1227 Fidelity Philadelphia Trust Bldg, 


fh. D. Farnam & Company 
209 North Desplaines Street 
CHICAGO, ILLINOIS 
Phones Haymarket 2170-2171 


\SBESTROS: Crude and in all finished forms, 
PACKINGS: Steam, hydraulic, ete. 
MICA: Cut, uneut and pround, 

GASKETS: Folded and cut to any shape. 
REFRACTORY CEMENTS 
MECHANICAL LEATHERS 

VERMICULITEH and SILLIMANITE 


If Any of Your Requirements Come Under Any of These 
Headings We Have Them 
Prices and Samples Upon Request 


Koppers-Birtley Dedusters 
and 


Koppers - Waring Dust Collectors 


These units have been proven by nine years experience. 


A commercial scale test unit is available for installation 
at your tipple to show what can be gained by dedusting 
your coal. Carloads of your coal can be prepared to meet 
various types of market. Demand and prices can be de- 
termined before complete plant is erected, 


An actual test during tipple operation will take account 
of raw coal moisture and size variations and accurately 
predict the commercial possibility, which cannot be 
shown by tests at a distant point where changes during 
shipment of sample will seriously affect performance. 


Koppers-Rheolaveur Company 


Sales Office 
823 Peoples Gas Building 
Chicago, Ill. 


Reg. U. S. Patent Office 
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Rheolaveur Coal Washing Plants in the United States 
on January 1, 1934 had a total Annual Capacity exceeding 
18,550,000 tons. Rheolaveur accounts for one-third of 
the total Bituminous Washing Plant Capacity in the 
United States. 


This record is due to a simple, effective washing sys- 
tem, coupled with sound engineering practices applied to 


the needs of each job. 


You can spend money to experiment— 
or you may utilize Koppers-Rheo wide 


experience—and avoid costly mistakes. 


Koppers-Rheolaveur Company 
Koppers Building Pittsburgh, Pa. 
Sales Office 


823 Peoples Gas Building 
Chicago, II. 


Reg. U.S. Patent Office 


BROS 


CUTTER CHAINS 


Made and improved since 1898 for all types of mining machines. 


CATERPILLAR CHAINS 


Extra strong and durable for the type Joy loading machines. 


“Made to Out-Perform— 
Not to Undersell! ”’ 


FRANK PROX COMPANY 
CRUFT STREET AT WABASH RIVER 
TERRE SAU iE? etN Di Aenean 


RIGHT HERE! 
THOSE UNSEEN INSIDE WIRES 


Need Lubrication 
TO GIVE MAXIMUM SERVICE 


eas Bae 


All Maewhyte Mining Ropes are thoroughly lubricated with an 
elastic non-drying film of lubricant completely encasing each wire, 
The melting point of this lubricant is so high that it is not affected 
by climatic temperatures. It will not fly off, drip off, crack or flake 
off the rope. 

It completely lubricates the inside of the rope affording both 
chemical and mechanical protection. Ordinary acids do not affect 
it. Because of its heavy consistency, it tends to keep the wires from 
rubbing upon each other, 


Get the complete story on Internal Lubrication. Drop us a card 

INTERNALLY LUBRICATED :: PREFORMED OR REGULAR CONSTRUCTION 

Macwhyte Company :: Kenosha, Wisconsin 
507 S. Clinton St. — Chicago, Ill. 


REFER TO 
KEYSTONE COAL MINING CATALOGS FOR DATA ON 
MACWHYTE MINING ROPES 


MINE-VENT 


Unexcelled Acid, Powder-Smoke, Fungus and Abrasion 
Resisting Fabrics—Readily Coupled 
“Mine-Vent” Flexible Ventilation Pipe and patented demountable 
couplings for Auxiliary Ventilation. 

“ABC” Non-inflammable Jute and Cotton Brattice Cloths 
(eight grades) 


AMERICAN BRATTICE CLOTH COMPANY 


WARSAW, INDIANA 


Patented ‘“Mine-Vent” 
Coupling 


Forms a strong airtight 
) joint. Simply pull tubing 
_ around spring steel ring and 
' then snap ring into groove 
of coupling. The ring, in ex- 
panding, holds tubing se- 
curely in place. 


CLARKSON LOADER 


Strong and Powerful 


Loads out those tight shots perfectly 


Clarkson Manufacturing Company 


Nashville, Illinois 
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COALMASTER 
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We are glad to cooperate with you in the objective of 
putting your mine on a more economical drilling basis, giv- 
ing you more satisfied drillers and a better quality of coal. 
In order to attain this objective to the fullest extent, we 
make many sizes and styles of drill bits and drill heads. 


We are in a position to render you an unexcelled service 
with respect to organizing your drilling operation to func- 
tion smoothly and most economically.. This service is freely 


given, with your benefit as our chief objective. 


More Illinois and Indiana mines use Coalmaster Drill Bit 


equipment than any other make. 


a 


Central Mine Equipment Company 
SAINT LOUIS 


Jute Brattice Cloth 


An Integral Element in Safe Mine Ventilation! 


Durable Economical Non-Inflammable 


When Brattice Cloth is needed, the wise user always specifies FFFF— 
because he KNOWS the FFFF is made up from long-fibre, tough, new 
jute, to withstand an exceptional amount of wear and tear, The very 
close weave of FFFF cloths explains their positive deflection of air, the 
prevention of air seepage, and the proper direction of air to the working 
face. 


FFFF Brattice Cloth is absolutely non-inflammable. Try this test 
with a Fulton FFFF sample; unravel one edge, separating the individual 
yarns, Hold a match or any other flame steadily to these yarns. The 
hot-test flame will only cause the yarns to smoulder—never to break 


out in flame. And it will stop smouldering the instant the flame is re- 
moved. 


Such a test indicates high standard of protection for your miner’s 
safety and comfort; it is faulty economy to give them less. It improves 
any workman’s productive morale to know that a really safe brattice 
stands at all times between him and danger. 


No. 8 FFFF No. 8 FFFF No, 155 FFFF 
The highest quality double A very closely woven fabric, A closely woven fabric of 
warp goods. made from strong, durable and assur- practically the same con 
hard twisted selected yarn, ing maximum resistance to struction as No. 8, but made 
in demand where the very acid conditions, fungus from a slightly lighter 
best is desired. growth and dry rot. weight material. 


All standard widths carried in stock. Fast service from 
St. Louis brings FFFF brattice to your mines quickly. 


Established 1870 


FULTON BAG & COTTON MILLS, Inc. 


Manufacturers of Clear Non-Inflammable Jute Brattice Cloth 


217 Cedar St. St. Louis, Mo. 
ATLANTA DENVER DALLAS 
KANSAS CITY NEW YORK CITY OKLAHOMA CITY 
NEW ORLEANS CHICAGO MINNEAPOLIS 


A Tested Mine 


Loader Grease 


Superla Mine Loader Grease was developed especi- 
ally for use in the Joy Loader. It was tested and found 
satisfactory under a test more gruelling than ever ex- 


perienced in everyday mine operation. 


You can use Superla Mine Loader Grease with the 
assurance that it will give effective, economical service. 
One of our lubrication engineers will be glad to give you 
complete details and prices on this efficient coal loader 


lubricant. Just communicate with our nearest office. 


Standard Oil Co. 


910 S. Michigan Avenue, Chicago, Illinois 


Decatur - Evansville - Indianapolis - Peoria - Quincy - Joliet 


296 
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We have had the Privilege of Supplying 


Illinois Mines— 


Holmes Shaker Screens 
Weigh Hoppers 
Chutes 
Spirals 
Dust-o-lators 
Cages 
Sheave Wheels 
Castings 


Danville Hoists 


The Largest and Most Complete Shop 


at your Service Day and Night 


Write, Wire or Call 


Robt. Holmes & Bros, Inc. 


510 Junction Ave. DANVILLE, ILL. 
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IS A “KEYED” ADDRESS 


USED ONLY IN THIS YEAR BOOK 


—OUR FUTURE ADVERTISING— 


DEPENDS ON YOUR INTEREST 


sae Write for Catalog 


MAINTENANCE 


EQUIPMENT | 

ELECTRICAL > MECHANICAL i ] oday ! 
H EES 
| 


OG No. 
‘ocrowte, 1999 


No. 18 Catalog 
Describes 70 Unusual Tools, 
evices and Materials for 


THE MARTINDALE ELECTRIC CO. 
Om me, LARTWODD MANEH CLIVELAMO, O.USA 


ELECTRICAL 
ond MECHANICAL 
MAINTENANCE 


The Martindale Electric Co. 


1363 Hird St., Lakewood 
CLEVELAND, OHIO, U.S. A. 


Coal Mine Supplies 


A COMPLETE SERVICE 


Manufactures 
Trolley Wheels Bronze Castings 
Trolley Harps Oilless Bronze 
Trolley Splicers Loader Parts 
Locomotive 1 Mining Machine 
Bearings & Bearings 
Journal Boxes i Steel Castings 
Distributors 


American Brake Shoe and Fdy. Co.—Brake Shoes 
American Manganese Steel Co.—Welding Rod 
Chain Belt Co.—Conveyor Chains 
Diamond Chain Mfg. Co.—Roller Chains 
General Electric Co.—Locomotive Parts 
General Cable Corp.—Super Service Cable 
Hauck Mfg. Co.—Loco. Tire Heaters 
Midvale Co.—Steel Loco. Tires 
Penn. Electric Repair Co.,—Field & Armature Coils 
Rockbestos Corp.—A. V.C. Cable 
S. K. F. Industries—Ball Bearings 


PROMPT — LOW COST — QUALITY 


Mh 


Evansville Electric & 


Manufacturing Co. 
600 W. Eichel Ave. Evansville, Ind. 


THE PELTON STEEL CASTING CO. 
MILWAUKEE, WISCONSIN 


Quality Electric Steel Castings 
from customers’ patterns 
Extremely prompt deliveries. 


Standard conveyor flight castings for 
loading machines carried in stock at 
all times for immediate shipment. 


We solicit your inquiries whenever you may be in need 
of steel castings, pattern equipment or conveyor flights. 


Phone Canal 5564 


PAC LUBRICATING & SERVICE CO. 


Quality Lubricants 
1500 S. Western Avenue 
CHICAGO ILL. 

PETER A. CASSADY, General Manager 


We have QUALITY LUBRICANTS in all densities from 


a light fluid to a solid for lubrication of 
MINE CAR WHEELS 
MINING MACHINERY 
JOY LOADERS 
AIR COMPRESSORS 
GEARS 
GENERATORS 
MOTORS 
DYNAMOS, ete. 


All our products are covered by a guarantee which assures 
their purity and high lubricating qualities, 


LET US SERVE YOU 


EFFREY 44-D Loader 


HIGH CAPACITY AND MORE LUMP 
COAL 


The New Jeffrey 44-D Machine is a high capacity—two tons per minute— 
Track Type Coal Loader. It is not necessary to tear up track laid for the 
cutting machine and then relay it after the room is loaded out. 

Features of the Jeffrey 44-D are: 


Loading in coal with minimum height 46” above rail. 
Minimum breakage. 


Swinging Discharge Boom—Can be swung 45° each side of center line. Permits 
loading on a curve in room necks or cross cuts with boom always over car. 
It is also hinged and supported on springs to allow vertical movement, 
which prevents jamming of large lumps against roof. 


Easily Maneuvered—in both loading and tramming. Especially applicable where 
roof is bad and timbering close. 


Easy accessibility of all parts 
Centralized Control—convenient for operator. 
Two 15 H. P. Motors—with interchangeable parts. 


Maintenance and power costs are low—due ta simplicity and extreme flexibility. 


COMPLETE DETAILS ON REQUEST. WRITE TODAY 


The Jeffrey Manufacturing Company 


953-99 North Fourth St,, Columbus, Ohio 
BRANCH OFFICES: 


Chicago Pittsburgh Birmingham 
New York Scranton, Pa. Denver 
Philadelphia Huntington, W. Va. Salt Lake City 


JEFFREY MANUFACTURING COMPANY, LTD., OF CANADA 
Head Office and Works, Montreal; Branch Offices: Toronto—Calgary—Vancouve) 


JEFFREY 


Coal Mine Equipment 
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Boiler Tubes 
Copper Ferrules 
Pipe 
Valves 
Fittings 
Steam Specialties 
Seamless Steel Tubing 


CHICAGO TUBE & IRON CO. 
2531 W. 48th Street 
CHICAGO, ILLINOIS 


Distributors of 


STEEL 
Hot and cold finished bars; Struc- 
tural angles, beams & channels; 
Sheets and plates; Tool steel; Rezis- 
tal stainless steel. 


COMPLETE INDUSTRIAL LINES 
NORTON grinding wheels 
MORSE drills and reamers 
REGO welding equipment 
NICHOLSON files 
WILLSON goggles & respirators 
REPUBLIC pipe 
LENOX hacksaw blades 
WILLIAMS wrenches 
AMES shovels 
YALE and TOWNE hoists 
BLACK & DECKER electric tools 
UNA arc welders 
REGOROD welding rods 
BUFFALO blowers and forges 
SIMPLEX jacks 
TOLEDO pipe tools 
STARRETT tools 
CUSHMAN lathe chucks 
WHEELER protective apparel 

bolts, nuts, rivets, washers, 

capscrews, fitting's, tools, ete. 


SLIGO 
SLIGO IRON STORE COMPANY 


SAINT LOUIS 1301 N, Sixth Strect Saint Louis, Missouri 
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Railway Steel-Spring Co. 


General Office: 
Cortland Bldg., 30 Church St., New York 


x 


Springs 
Steel Tired Wheels 


Locomotive and Car 


Wheel Tires 


Journal Box Lids 


K 


BRANCHES: 


Chicago Cleveland Washington 
San Francisco St. Louis St. Paul 
Denver Pittsburgh 


hae 


MANUFACTURE 


Steel and Gray Iron 
Castings 


of all descriptions 
Conveyors 
Elevators 
Cages 
Tipple Equipment 
Mine Car Wheels and Axles 
Roller Bearing Wheels 
Plain Bearing Wheels 
Timken Roller Bearing Wheels 


DUNCAN 


FOUNDRY & MACHINE WORKS, Inc. 


Our wheels cast from electric furnace iron have greater 
strength, closer grain, and deeper chill. 
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Lubricating Oils 


and 


Greases 
S 


There is a 


Gargoyle Lubricant 
Especially Suited For Every 
Piece of Equipment You Operate 
Call On Our Engineers 
They Will Be Glad to Help 
You Make the Proper Selection 


VACUUM OIL COMPANY, Inc. 


A Socony-Vacuum Company 


3504 Washington Blvd. 59 E, Van Buren St. 
St. Louis, Mo. Chicago, Ill. 


OTH are unseized. Yet HAZARD LAY-SET, the 
new rope for mining, (shown to left above) does 
not go “wild.” Its wires and strands are preformed 
to the shape of the rope body. What you see at 
the ends obtains throughout the length of the 
rope—perfect RELAXATION that eliminates In- 
ternal Stress and prolongs the life of the rope to 
an extraordinary extent. 

Preforming also makes LAY-SET Wire Rope easier 
to handle. It spools perfectly, reduces wear on 
sheaves and drums, runs straight and resists kink- 
ing. Replace now with 


LAY-SET 
PREFORMED WIRE ROPE 


Write 

HAZARD WIRE ROPE COMPANY 
WILKES-BARRE, PENNSYLVANIA 

York Pittsburgh Chicago oe Denver Fort Worth Los Angeles 


Francisco Birmingham Since 1846 Philadelphia Tacoma 
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LINK:BELT 
Simon (aeves (leaning 


at 


Link-Belt Products 
Include: 
Complete Coal Tipple Equip- 
ment. Link-Belt Simon- 
Carves Washeries, Dry 
Cleaning Equipment, Dust 
Extraction Equipment, Ele- 
vators and Conveyors of all 
Types. Screens (Vibrating, 
Shaking, Revolving, ete.) 
Picking Tables, Loading 
Booms, Feeders, Crushers, 
Car Dumpers. QGhaing (Mal- 
leable Iron, Promal or 
Steel), Shovels, Oranes, 
Draglines. Positive Drives: 
Silent Chains; Silverlink 
Roller Chain; Speed Re- 
ducers; P. I. V. Gear Vari- 
able Speed Transmission. 
Complete line of Accessories. 


MIDLAND ELECTRIC 


OR this outstanding stripping operation—Mid- 

land Electric Coal Corporation, Farmington, 
Illinois—the Link-Belt Simon-Carves Cleaning 
System was selected. Twin washing units, each 
having a capacity of 200 tons per hour, wash all 
coal from 4 in. to 0. 


This large tonnage is being easily handled with 
very satisfactory results, 


Allen & Garcia Company were the consulting 
engineers, and Marion Steam Shovel Company, 
the contractors. 


The Link-Belt Simon-Carves system has demon- 
strated that it is low in capital outlay, deprecia- 
tion, supervision, repairs, renewals, and power 
consumption, and that it cleans coal thoroughly. 
Over 285 washing units have been installed for 
service all over the world, 


LINK-BELT COMPANY 4s 


CHICAGO, 300 West Pershing Road 


St. Louis Kansas City, Mo. Philadelphia Pittsburgh Huntington, W. V@ { 
Wilkes-Barre Denver Seattle Toronto 


PE SS SS SS SS SS RSA I ACT RP EIT NAR SIF A RT SO ET 
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CONTROL YOUR SHOTS 


By Making Them With 


REG. U.S. PAT. OFF. 


-ELLET POWDER No. 4 


125 Sticks 1; in. x 8 in. in 50-Ib. Case 
4 Pellets to a stick! 


HE FIRST LOW DENSITY pellet powder stick made 
with 4 uniform pellets alike in size, solidity, weight and 

execution. Each pellet produces the same velocity, force 
and effect. 
Every shot can be ACCURATELY GAUGED. Sticks are 
always easily broken into 14, 14 or 34, length with the cer- 
tainty that each portion ents the EXACT QUANTITY 
required—an advantage offered by no other pellet or stick 
powder of this density. 
Much LESS SMOKE follows the shooting of No. 4 Pellet 
Powder than results when using other pellet or granular 
powders. 
Every No. 4 Pellet is compressed solidly—does not crumble 
while loading. Easier, safer, quicker, more accurate loading 
assured, 
Pellet Powder No. 4 shoots stick for stick against any other 
stick or pellet powders. 
Pellet Powder No. 4, because of its low density, individual 
packing, accurate loading and uniform action will produce 
more lump coal, cause less checking and slack, and reduce 
your mining costs. 


E. I. DU PONT DE NEMOURS & CO. 


INCORPORATED 
Wilmington :: Delaware 


BRANCH OFFICES: 
Chicago: McCormick Bldg. Joplin: Nat’l. Bank Bldg. 


SHOOT @/P)\D POWDER 
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M.S. A. 


SKULLGARD 


TYPE D 
Black Micarta 


Lighter in Weight 
Lower in Price 
Flexible Around Shell Base 


The ULTIMATE in COOLNESS 
COMFORT and SAFETY . . . 


Its distinctive design gives maximum protec- 
tion to the head, face and neck. .. . its tough 
fracture-resisting Micarta construction is far 
superior to ordinary fibre because it never 
softens from mine water or perspiration. The 
comfortable cushioned linings conform easily to 
the shape of the head and assure good, cool ven 
tilation without sacrificing any of its protective 
features. Lampholders for various types of 
lamps are built into the design of the cap. 


Write for descriptive bulletin and 
new low prices 


MINE SAFETY APPLIANCES CO., PITTSBURGH 


Braddock, Thomas & Meade Sts. 


I SS ET ET 


At 


ST. LOUIS SCREW 
AND BOLT Co. 
++ 


MANUFACTURERS OF 
STANDARD AND SPECIAL 


BOLTS, NUTS 
AND SCREWS 


SINCE 1887 
$+ 


OUR COMPLETE STOCKS 
INSURE PROMPT SHIPMENT 


$4 
WE 
WOULD LIKE 
TO QUOTE ON 
YOUR NEXT ORDER 
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Forty-Four Years of Progress 


In 


Mine Ventilation 


Fans and Blowers 


for 


All Purposes 


Robinson Ventilating Company 
Zelienople, Pa. 


Special Representatives; 
Goodman Manufacturing Company 
Chicago, III. 


Modernize Your Cutting and Hauling 
With Goodman Equipment 


20-Ton, Three Motor, Haulage Locomotive with Loads. 


Open — Enclosed —- Government Approved 
One Motor—Two Motors—Three Motors 
Storage Battery—Combination—Trolley 
Drum—Semi Magnetic—Full Magnetic 

Hauling — Gathering — Tramming 
Standard Speed—Slow Speed 
Two to Thirty Tons 


Mounted Bottom Cutter Ready to sump. 


Standard—Low Vein 
Cuts a Smooth Bottom 
Self-Contained—Self-Propelled 
Open—Enclosed—Government Approved 
8 Inches below Rail Tops to 715 Inches above 
Cuts in Either Direction with Gear Controlled Feed 
Cutting Range of 1514 In, May be Raised above the Bottom 


| 12 ODMAN EoHEANY, 
COMPANY | 

HALSTED ST. at 48™. 

= CHICAGO ---ttit,. 
Locomotives - Loaders ~- Coal Cutters 


PITTSBURGH-WILKES-BARRE-HUNTINGTON,W.VA-BIRMINGHAM-—ST LOUIS-DENVER 
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National Armature 


and 


Electric Works 


J. W. OVERSTREET, General Manager 
BLUEFIELD, W, VA. 


TELEPHONE 1000 


L 


Manulfacturers of 
Electrical Coils 


= 


YOUR INQUIRIES INVITED 


REVERE ELECTRIC CO. 


757-759 WEST JACKSON BLVD. 
CHICAGO 


DISTRIBUTORS OF 


Electrical Supplies 


Special Mining Tape 
Mfg. by 
Hazard Division of the Okonite Co. 


MINING CABLE - MAZDA LAMPS 


And the Safety Depends 
Upon the Hoisting Ropes 


To develop the maximum capacity of their 
hoisting machinery; secure satisfactory and 
dependable service; and avoid the an- 
noyance and expense of frequent re- 
placements, discriminating Mining 
Superintendents insist upon 
Roebling Wire Rope because 
of its dependability and long 
life in service. 
JOHN A. ROEBLING’S 
SONS COMPANY 


Trenton, New Jersey 
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MINE EQUIPMENT 


“LITTLE GIANT” COAL DRILLS, mounted, 
unmounted (Electric, Pneumatic) 

“LITTLE GIANT” PERMISSIBLE ELEC- 
TRIC COAL DRILLS, mounted, un- 
mounted 

MINE CAR COMPRESSORS, Electric Motor 
Driven 

SINKER DRILLS 

AUGER DRILLS 

ELECTRIC AND PNEUMATIC DRILLS for 
Car Repair and Maintenance Work 


The Little Giant “One-Man” 
Mounted Coal Drill 


The famous “472” Little Giant Elec- 
tric Coal Drill can now be furnished 
with the improved post mechanism 
shown in the illustration. 
Operator places drill on 


turntable and lifts to desired drilling 


ante bea height while a ratchet automatically 
Monnide Goal engages the notches in the post as the 
Drill drill is raised. When the operator 


stops lifting, the ratchet and notch 
hold the drill in place while a hand 
set-screw is tightened. One man does 
it all—EASILY! 


Chicago Pneumatic Tool Co. 


6 East 44th Street NEW YORK, N. Y, 
3655 Iron Street, CHICAGO 


The Name 


“Upson-Walton’”’ 


Stands for 


—Quality Products— 
—Prompt and Helpful Service— 
—Responsibility— 


BRATTICE CLOTH 


The well-known U-W grades of non-inflammable jute 
Nos. 9626 - 5071 - 8372 - 2098—widths 36” to 96” 
Non-inflammable Cotton—2 grades 
Air-tight and waterproof Jute or Cotton 


WIRE ROPE 
Shaft Hoist Ropes — Room Hoist Ropes 
Haulage Ropes — Tail Ropes 
Special Mining Machine Cables 


MANILA ROPE 


Upson-Walton Manila greatly exceeds U.S. Gov’t. 
strength requirements. 3 grades—all waterproofed 


ROPE FITTINGS 


Turnbuckles — Sockets — Shackles — Clips 
and other wire rope fittings 
A Complete and Dependable Service 


AT YOUR SERVICE 


We will appreciate the opportunity of quoting on 
your next requirements 


Established 1871 
1310 West 11th St. Cleveland, Ohio 
Sales and Service Branches 
Buffalo — Chicago — New York — Pittsburgh 
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@ REASONS WHY 


MINE CAR BEARING 


The Timken Tapered Rol- 
] ler Bearing embodies cer- 

tain elements of design that 
are essential to maximum per- 
formance in mine car wheels, 
not found in other bearings. 
One of these important feat- 
ures is Timken positive roll 
alignment which prevents the 
rollers skewing both when in and 
out of the load zone. Another 
is the correct spacing of the 
rollers, with a truly perforated 
cage, preventing roller to roller 
contact and reducing internal 
friction to the vanishing point. 


Timken Tapered _ Roller 

Bearings are made of Tim- 

ken alloy steel, a_ special 
steel produced in Timken’s own 
steel mill under the direct su- 
pervision and control of Timken 
metallurgists and engineers. 
This material is largely respon- 
sible for the greater load car- 
rying capacity, endurance and 
long life of Timken Bearings. 


The Timken Roller Bearing 

Company originated the ta- 

pered roller principle 35 
years ago and has had more en- 
gineering experience in apply- 
ing anti-friction bearings to 
mine cars than any other bear- 
ing manufacturer. 


ing mounting includes an 
all-steel dust collar shrunk- 
on the axle—a patented feat- 


4 The Timken mine car bear- 


ure developed for your benefit, 
This protects the bearing 
against the side-wise pounding 
of the loaded car, preventing it 
from being forced out of ad- 
justment. The shrunk-on dust 
collar will not turn on the axle, 
thus eliminating the usual axle 
wear at the shoulder which 
would of course be disastrous 
to the bearing, It forms a per- 
manent seal against the ingress 
of dust, grit and water and pre- 
vents the escape of lubricant. 
Make sure of getting this vital 
feature when buying bearings 
or cars. 


Over 1,000 mine operators 

have proved the dependa- 

bility and economy of Tim- 
ken-equipped mine cars during 
years of profitable service. 


All the leading mine car 

builders install and recom- 

mend Timken Tapered Rol- 
ler Bearings, because they know 
Timken is strong enough to 
stand back of each installation 
regardless of size. 


’ The entire engineering, fin- 
ancial and manufacturing 
resources of the Timken 

Roller Bearing Company are 
behind every Timken Bearing 
that goes in a mine car to as- 
sure the operators satisfaction. 
Don’t experiment; specify Tim- 
ken-equipped—it pays. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Tapered 


ROLLER BEARINGS 


| 
TIMKEN ts THE DOMINANT 


STEEL 
or Coal Mine Use 


struction, quick service is essential Whether it is a 


W sirve the mines need steel for maintenance or new con- 


large quantity or only a bar, a sheet or a few bolts, your 


rder to Ryerson is shipped immediately. 


No waiting—no 


slay. Ryerson service also includes portable electric tools, 
cks, hack saws, pipe threaders and other metal working tools. 


Partial list of steel and allied products carried in stock: 


loy Steel 

legheny Metal 
(Stainless) 

ngles 

.bbitt Metal 

ands 

rs 

>ams 

sarings, Ryertex 

llets, Forging 

»iler Tubes 

niler Fittings 

niler Plates and 

Heads 

Its, All kinds 

rass 

rain 

nannels 

»pper 

srrugated Roofing 


Flanges 

Flat Bars 

Floor Plates 

H Beams 

Hoops 

I Beams 

Iron, Refined 

Iron Plates 

Sheets 

Machine Tools 

Machinery, Metal 
Working 

Nails, Nuts 

Pipe 

Plates 

Ry-ax, Ry-arm 

Rails 

Reinforcing Bars 

Rivets 

Safety Treads 


Shafting 

Sheets, Plain, Galvan- 
ized or Corrugated 

Sheets, Stamping, 
Auto, Electrical, etc. 


Screw Stock C. R. 


Solder 
Spikes, Railroad 
Staybolts 


Strip Steel 
Structural Steel 
Tees and Zees 
Tools, small 
Tool Steel 
Turnbuckles 
Washers 
Welding Rods 
Wire 


Zinc, etc. 


Write for the Ryerson Stock List 


JOSEPH T. RYERSON & SON, Inc. 


Plants at: Chicago, Milwaukee, 


St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, 


2 


Philadelphia, Jersey City 


L 


Val CE 
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GREETINGS 
to the 


ILLINOIS MINING INSTITUTE 


The Davies Supply Co. 


NATIONAL STEEL PJPPE BYERS wror IRON 


Fittings—Valves 


Plumbing and Heating Materials 


6601-6633 Grand Avenue CHICAGO, ILLINOIS 


KW 


SERVICE 


With the KW BATTERY 
CO., service is more import- 
ant than sales. Users must 
get good results from KW 
batteries for they have the 
unqualified privilege of ex- 
changing for new batteries 
whenever in their opinion 
performance is no longer 
100 per cent. 


Obviously we can prosper 
only by making KW bat- 
teries so good that these ex- 
changes are many months 
apart, Cie £1 ancl al 
strength of the KW Com- 
pany and the extensive use 
of KW service by large op- 
erators both are conclusive 
evidence of KW service. 


Ww 


KW BATTERY CO., Inc. 
Chicago — New York — Pittsburgh 
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DOOLEY BROTHERS 


Manufacturers of 


SUPERIOR MOUNTED ELECTRIC 
COAL AND ROCK DRILLS 


PEORIA, ILLINOIS 


Write us for our bulletin No 5 giving prices 


and description of our different type drills 


MINING MACHINE BIT STEEL 
MINE SUPPLIES 


(2078 
8074 
HAY, 9075 
! 8076 


Hawkins Electric Company 
Wholesalers 


1445-1447 Washineton Boulevard 
CHICAGO, ILLINOIS 


Distributing Nationally Known Electrical Products 
to the 
MINING INDUSTRY 


MANUFACTURERS 
INDUSTRIAL PLANTS 


WILLIAMS LEATHER PRODUCTS 
Have Been Quality Products for 90 Years 


Our Cocheco and Shedite oak tanned Leather 
belting and our Flex-Tan Super-flexible 
belting have no superiors. We also make 
Rawhide and Indian Tanned lace leather, 
Chrome Cup packings and Special packings 
for Joy Loading Machines, harness leather, 
hame straps, miner’s belts, ete. 
Highest quality and a trial 
will prove their worth. 


I. B. WILLIAMS & SONS 
Factory Dover, N. H. 
Branches: 
1215 Washington Blvd. 71-73 Murray Street 
Chicago, TU. New York, N. Y. 
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UTILITY LOADER 


Efficient 


Reliable 


Weight: 11 tons. 
Chassis and Loading Head: 33 inches above top of rail. 
Clutched swing and hydraulic lift mechanisms, 


Loading head, 15 H.P. Louis- 
Allis motor, gear -in- head 
herringbone transmission. 


Tramming mechanism, 10 H. 
P. Louis-Allis motor, same 
type transmission. 


Rear conveyor, 5 H.P. Louis 
Allis motor, same type trans- 
mission. 


Rear conveyor, swing mechan- 
ism, 34, H.P. motor. 


Cutler-Hammer drum control- 
lers and magnetic circuit 
breakers. 


Baldwin 114 inch pitch high- 
speed roller chain used 
throughout. 


UTILITY CONVEYOR AND MINE 
EQUIPMENT COMPANY 


ST. LOUIS, MISSOURI 


ae cc a 


Standard Stamping & 
Perforating Co. 


3131-37 W. 49th Place 
CHICAGO 


PERFORATED METALS 


for 
Coal Mines .. . Stone Quarries 
Feed and Hammer Mills 


. and many other purposes 


Let us figure your screen 
requirements 


2 


SERVICE . . QUALITY . . PRICE 
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TYPE 400 
BREAKS 
RECORDS! 


By no other means can you screen damp coal in fine sizes and 
get the tonnage and efficiency shown by the Type 400 Screen! 


CARAG iy. 


4’x 8’ SCREEN 


3” Separation 
Feed — 114” slack, 50% — 3%” 


Moisture — damp. 


200 T. per screen. 


Tons : 
ens per he 6.3 T. per sq. ft. 


anings / Near Mesh Undersize, 6.2% 
Product Wad ‘ % 
By 1.8% 

100.0% 


FEATURES: 


VIBRATOR AT EACH CORNER! 
INTENSE VIBRATION OF ENTIRE SURFACE! 
EQUAL DISTRIBUTION OF ROWER OVER ENTIRE SCREEN AREA! 
NO LUBRICATION! 


A PRACTICAL MEANS OF DE-DUSTING—A NEW SOURCE OF PROFIT! 


*The Type 400 has made it possible for 
the first time to eliminate the undesira- 
ble dust from houschold stoker coal by 
screening at 10 mesh in combination with 


THE W.S. TYLER COMPANY, Cleveland, Ohio 


10-Mesh Separation* 


Feed — 55;” slack, 31% — 10-mesh. 
Moisture — damp. 


86 T. per screen. 
Tons hr. 
neta ieee | 2.7 be per sdalte 


+ 10-mesh coal, 93.6% 
Near Mesh Undersize, 4.7% 
= /10)ue cs 1.7% 


100.0% 


Tailings | 
Product | 


air separation. : 

Operators interested in producing coal 
for this or other purposes are invited to 
write for further information. 


We Are Pleased to Present a 


Catalog of Egyptian Products 


Will you check the list and start the year 1934 right by 


securing our prices before purchasing? 


Our representative 


will gladly call and go over your requirements. 


Reid Cast-in-one-piece Safety 
Frogs, semi-steel and cast 
steel 


Switch Materials 
Split Switches 
Frogs 
Crossings 
Guard Rails 
tail Braces 
Switch Stands 
Gauge Rods, ete. 

Mine Cars Complete 

Trucks Complete 
Wheels plain and equipped 
with Timken Bearings, Ball 
Bearings, Hyatt Bearings; 
Journal Boxes Axles, Chan- 
nels, Bumpers, Body Irons. 


Eeyptian Wheels are made of 
Northern iron and steel and 
annealed with a _ deeply 
chilled tread. All Egyptian 
wheels carry our standard 
guarantee. 

Light Push Cars with Bicycle 
Type Wheels. 


Shaker Screen Driving Equip- 


ment: 
Eccentrics 
Straps 
Channel Arms 
Journal Boxes 
Shafts 
Crossheads 


Cage Parts: We manufacture 
Bond Cage Parts for prompt 
shipment, also castings and 

parts for your special cages. 


Boiler Repairs: 
Smoke Stacks 
Grate Bars 
Finger Bars 
Stoker Clips 
Fire Box Liners 
Door Liners 


Miscellaneous Castings made 
Oa 
Cast Iron 
Semi-Steel 
Bronze 
Brass 
Cast Steel 


Fully equipped Machine Shop, including Blacksmithing, 
Electric Welding and Oxy-acetylene Welding. 


When you want SERVICE, night or day, see 


Egyptian Iron Works 


MURPHYSBORO, ILL. 


FLEXIPIPE 


for efficiency and economy 


Because Flexipipe brings pure air to 
working faces, shafts, slopes, and en- 
tries, it makes men more efhcient— 
and that means economy. 


And because it clears the air at the 
working face 5 minutes after shoot- 
ing, it saves time—-which is MORE 
efliciency and economy. 


Write for reasons why Flexipipe is 
the standard auxiliary ventilating 
system in coal mines. 


BEMIS Bro. BAG Co. 


Phe 
Original = 

412 Poplar St. HH St. Louis Mo. 
AirTubing. 


MR218 


INCCR 


hese G-E Money-Saving Equipments 


Here are just a few of the many devices designed 
by General Electric to help you reduce operating 


costs. 


Save with dependable, trouble-free G-E 
motors. Thousands of installations prove 
the confidence that has been placed in 
these modern drives. 


Save by modernizing with G-E control 
to provide maximum safety and _pro- 
tection. Perfectly matched motor and 
control combinations promote economy 
and efficiency. 


Save by lighting those hard-to-light 
places with the G-EK Handy floodlight. 
It’s inexpensive and easy to install. 


Save with are welding. The G-E arc 
welder will save broken machinery from 
the scrap heap and get it back into serv- 
ice in record time. 


Save on cable. G-E mining cable, with 
its tellurium-compounded rubber jacket, 
is tough. It stands the gaff of the sever- 
est service. 


Consider also the advantages of G-E equipment as applied 
to modernized ventilation, pumping, power generation 
and distribution, and to the many devices of mechanized 
mining. Let G-E engineers help plan your cost-cutting 
campaign. General Electric Company, Schenectady, N. Y. 


200-S91D 


ENERAL (jG ELECTRIC 
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Atlas greets the Mining Industry of Illinois with the 


Atlas Accordion Fold Electric 
Blasting Cap Package 


.a new contribution for added safety and con- 
venience in electric blasting. 


In the Accordion Fold the leg wires are folded 
Accordion-wise around the Blasting Cap to cushion 
and protect it. The resulting package occupies small 
space. The wires unfold naturally avoiding kinks and 
snarls. This exclusive Atlas package is handy to carry 
and handy to use. 


Atlas maintains complete facilities for the manu- 
facture of Blasting Powder, High Explosives and 


Blasting Accessories to serve Illinois Mining needs. 
A Proper Explosive for Every Blasting Requirement. 


Atlas Powder Company 


ST. LOUIS, MISSOURI 
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TYSON Cageless 


TAPERED ROLLER BEARINGS 
30% - 50% greater reserve capacity 


uonger anti-friction bearing life means a lower cost per ton of 
‘oal mined, an objective of every operator who has applied 
Tyson Cageless Tapered Roller Bearings in mine car wheels, 
ocomotives, conveyors, loaders and other mining machinery. 
Jata sheets giving Tyson bearing recommendations for dif- 
erent capacity cars and recommended designs for mountings 
vill be sent at your request. 
TYSON ROLLER BEARING CORPORATION 
Massillon, Ohio 


LES? 


tote ~ pAGey 
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Browne 


SAFE-TOE 
SHOES 


prevent many lost-time accidents, pain- 
ful foot injuries and are another step 
toward practical work clothing for 
miners. . 


The steel box which withstood 1500 
pounds pressure in experimentation has 
already withstood even more severe 
tests in actual use. These shoes have 
been perfected after several years of 
constant improvement, 

They are comfortable and smooth on 
the inside and provide ample toe room. 


“Brownbilt Safetoe” 
shoes have become such x 
an important part of 
our business we have 
prepared a_ special 
“Safetoe” catalog and 
will gladly send you 
one upon receipt of 
your request. 


This is stock num- 

ber 0108 and is ear- 

ried in stock in sizes 
a too 12 


vow Saree Gorapainy, 
MANUFACTURERS 


ST. LOUIS, MO. 
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4-ton trolley gathering locomotive. 6-ton permissible storage-battery 
gathering locomotive. 


6-ton explosion-tested trolley 
gathering locomotive. 


Haulage 
Dollars 


rom Room to Tipple 


6-ton trolley reel 


gathering locomotive. 


; fe =e = er 
ROM the 4- =+On, low- height gather 10-ton combination trolley and 
fee’ locomotive to the powerful 38- storage battery haulage loco- 
motive, 
3-motor machine, there is a Bald- 
n Raw csi gtouse locomotive for every 
al mining haulage need .. . in both 
seous and non-gaseous locations. 


In mines throughout the country, 
Idwin-Westinghouse locomotives are 
tting operating expenses by increas- 15-ton double-end trolley 

: : haulage locomotive. 
g tonnage outputs and lowering main- 


lance costs. 
Came) 4 = et 
| 
| 38-ton 3-motor trolley 


haulage locomotive, 


3aldwin-Westinghouse 


T 79886 
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SKF - MHess-Bright - Timken - Hyatt | 


BERRY BEARING CO. 
2715 Michigan Ave. 


Chicago 
Phone CAL umet 2250 


The RIGHT bearing at the RIGHT time 


Gurney - Fafnir - New Departure - Rollway 


United States shen Products 


INCORPORATED 
 RUBRY 


440 West Washington St. CHICAGO, ILLINOIS 


TED © 
Manufacturers 


BELTING - “HOSE - PACKINGS 
The “US” Line of Wires and Cables 


“US” Royal—Mining and Locomotive Cable 
“US” Holdtite Friction Tape— ‘US” Relio Rubber Tape 


U.S. 
RUBBER PRODUCTS 


GIVE 
THAT EXTRA 


SERVICE 
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We specialize in Brattice, Pit Car, Mine 

Shaft, Building Lumber and Mining Timbers. 

Shipments are made from our Chicago yard 
or from our own mills. 


EDWARD HINES 
LUMBER 
CO. 


2431 South Lincoln St., Chicago, Illinois Phone: Canal 0349 


Your Inquiries are Invited 


on 
SOLVAY Calcium Chloride 


for 


Dustproofing Coal 


Detailed information and cost 
estimates furnished on 
request. 


Solvay Sales Corporation 
222 W. Adams St., Chicago, IIl. 
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Compressed air power—in portable units—proves both 
convenient and economical for underground mining needs. 


Sullivan Machinery Company offers mine car compressors 
in vertical and horizontal types, with multiple V-belt drive or 
direct connection to electric motor (AC or DC). Compressor 
and motor are mounted, with an air receiver, on a truck 
gauged for use on the regular mine track. 


Minimum overall dimensions and short wheel base permit 
operation under any conditions where a mine locomotive can 
be used. \ 

A Caverimient Roprovel explosion proof model is built 
for gaseous mines and a special sized machine for low vein 
workings. 


Compact—dependable units. 


SULLIVAN MINE EQUIPMENT 


Coal Cutters Hoists 
Cutter Bit Sharpeners Hammer Drills 
Stationary Compressors Drill Sharpeners 


Stripborer Drills 
For removing overburden 
in strip pit mines 


DIAMOND DRILL CONTRACT SERVICE 


SULLIVAN MACHINERY COMPANY 


400 North Michigan Avenue, Chicago 


Rs 


If Motors Could 
WHISTLE! 


F electric motors could whistle, 

or blow off steam the way boilers 
do when overloaded, there would be 
no reason to use safety and control : 
devices. But, because a burned-out Temes 
motor is an expensive signal, mine gucumgy - 
operators everywhere have found 
it profitable to include O-B circuit 
breakers, fused trolley taps and 
automatic motor starters in their 
standard equipment specifications. 
These inexpensive devices, which 
protect and safeguard men and cost- 
ly machinery, pay for themselves 
quickly; then continue to increase 
savings. Without such protection, 
maintenance, replacement and lost 
time costs cut heavilyinto an already 
small margin of profit. 


Fused Trolley 
Tap 


Automatic Motor Starter 


1655M 


OHIO BRASS COMPANY 


Mansfield, Ohio, U.S. A. 
Canadian Ohio Brass Co. Limited Niagara Falls, Ontario, Canada 
New York «+ Philadelphia + Boston + Pittsburgh + Chicago «+ Cleveland 
Atlanta + Dallas + Los Angeles + SanFrancisco «+ Seattle 
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BUETTNER SHELBURNE 
MACHINE COMPANY, INC. 


Exclusive Manufacturers of Supplies 
or Electrica 


COAL MINING MACHINERY 


Main Office and Works: 
South Third and Minshall Sts. 
Telephone Crawford 8854 
TERRE HAUTE, IND., U.S. A. 
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Coal Mining Screens 
Perforated Metals 


We manufacture Coal Mining Screens of every type—flat— 
langed end—cylindrical or special shape. Any size or style 
screen in whatever thickness of metal you desire. We are 
supplying Coal Screens to many leading coal mines—made to 


their exact requirements and specifications. 


CHICAGO PERFORATING CO. 


2445 W. 24th PL, Chicago, Ill. 


Mechanical Rubber Goods 


Conveyor Belts Rock Dusting Hose 
Compensated Belt Air Hose 

’ Belts Industrial Brake Lining 
WV ater Hose Asbestos Brake Blocks 
steam Hose Fire Hose 


ES 


THE MANHATTAN RUBBER MFG. DIVISION 
OF RAYBESTOS — MANHATTAN Ine. 


Executive Offices and Factories—Passaic, N. J. 
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Typical application of Tdeal Mechanized Lubrication to ec- 


centric 


in anthracite 


Ideal 
modern 
minous 


rings of 
coal 


be 


Lubrication applied to 
Pennsylvania coal 
Producer, 


reciprocating 
breaker. 


drive for shaker screens 


Screen 


Shaking Drives in 
preparation plant of large Bitu- 
The ideal System in a _ nut-shell 
Grease passes directly from drum 


to control distributor, and is forced 
under constant continuous pres- 
sure to separate regulating valves 
at each lubricating point. Pressure 
medium (air, oil, steam or water) 
does not come in contact with 
grease. An efficient strainer re- 
moves all impurities as grease 
leaves distributor. Patented non 


clogging construction of Ideal Regulating Valves makes ac- 
curate regulation easy, and assures uniform flow of grease 


as long as 


adjustment 


unchanged, 
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Coal Operators... 
Save Money Through 


“Ideal” 
Lubrication 


Correct Lubrication is an ex- 
tremely important factor in the 
efficient operation of modern 
coal handling and coal prepara- 
tion plants, and progressive 
coal companies everywhere are 
not only cutting costs but also 
increasing production through 
the use of ‘“Ideal’’ constant- 
feed controlled lubrication, 
Most modern plants and many 
others, are partly or entirely 
equipped with the ‘Ideal?’ Sys- 
tem. Some of the big ad- 
vantages thereby secured, are: 
An Average Saving of 70% in 

Lubricant Expense 

3y applying the proper amount 
of grease continuously, instead 
of applying excessive amounts 
intermittently, astonishing sav- 
ings have been achieved. On 
a large set of crushing rolls, for 
instance, the amount of grease 
conswmed was reduced from 
100 Ibs. per day to 40 Other 
reports show savings of from 
30% up, the savings from all 
installations reported averaging 
about 70%. Another important 
advantage secured through cor- 
rect continuous Jubrication is 
greater cleanliness and reduced 
fire hazard, 

Power Costs Reduced 1242% 
Careful tests by one progressive 
coal company showed that after 
applying Ideal Lubrication to 
its shaker screens, 174% % less 
ower was required for starting, 
and 12%% less for continuous 
operation. Because Tdeal Lu- 
brication once installed and ad- 
justed is practically infallible, 


the actual savings in power 
cost over a long period of op- 
eration are probably even 
greater than during a limited 


test period. 


Bearing Replacements 

Practically Eliminated 
The continuous supply of pure 
grease delivered by the Ideal 
System at constant pressure to 
every bearing; and the outward 
flow principle which automatiec- 
ally keeps out dust, water, and 
all other impurities from the 
bearing surfaces, practically 
eliminate the maintenance ex- 
pense ordinarily caused by lack 
of proper lubrication. Figures 
furnished by users of the Ideal 
Lubricating System show an 
average saving of 94% in labor 
and material costs for repair: 
ing and replacing bearings. 


IDEAL LUBRICATOR 
COMPANY Packaro Bos. 


PHILADELPHIA, PA. 


safety Directors 
Here's News! 


2880 men wearing Hy-Test Shoes 
reduced ioe Hee 50% in large mine 


— Just one of the actual cases of 


definite savings in time and 
money that Hy-Test Safety 
Shoes have accomplished for 
leading industrial concerns the 


country over. 


Hy-Test Shoes offer distinct 
advantages made possible by 
the vast resources and facilities 
of the WORLD’S LARGEST 
SHOE MANUFACTURERS, 
Their lower prices for genuine 


quality make them the out- 


standing Safety Shoe value to- 


‘tual Statement by Safety Director of 
Large Mining Company: 


day. Models are stocked for 


es every industrial requirement. 
\ year ago my ambition was to get all 


ir men into Hy-Test Safety Shoes 
thin a period of two years. Now, at 
e end of the first year, 90% of our 


es _—_____ = ST Lous. 


Ys Se ACLS Leys Sil OES 


Designed and Manufactured Exclusively by 


INTERNATIONAL SHOE COMPANY 


St. Louis, Mo. 


2n are so equipped. The result is our 
ot accidents have been reduced 50%. 
e employ 3200 men.” 


H. CHANNON COMPANY 


FOUNDED 1875 


North Wacker Drive and Randolph St. 
Chicago, Illinois 


MINE 
MILL 
RAILROAD 


and 


INDUSTRIALSSUPPEIES 
WHOLESALE ONLY 
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A WORD TO THE MEMBERS FROM 
THE SECRETARY 


I doubt whether our members realize the tremendous 
amount of work connected with getting together the year- 
book which is presented herewith. Probably none of the 
members have ever stopped to consider what is necessary 
to make this book possible. 


First of all, we are dependent upon the suppliers for 
advertisements in order to defray the expenses of the year- 
book. This is our sixth issue. Many of the advertisers 
have contributed to each issue, and we feel that the users 
of equipment would assist the Institute very materially if 
they would give due consideration to the suppliers whose 
advertisements appear in the advertising section in the 
back of this book, whenever in need of equipment and 
supplies. 


It will be of great assistance for future issues if you will 
patronize our supporters, the advertisers, whenever pos- 
sible. The success or failure of this publication and the 
issuance of future editions will depend greatly on this 
assistance. 


OUR RIVER TRIP 


We’ve done a lot of grumblin’ and a cussin’ of our luck, 

And talked of rotten business and the President gettin’ stuck, 
But when we get our notice that the River Trip is near, 

We push all other things aside and the world seems full of cheer. 


*Tis then we tell our bosses of the business we will lose 
If we fail to take this river trip or do not pay our dues, 
And then the sun begins to shine as the cashier writes a check, 
For we know our feet will once more hit the Cape Girardeau’s deck. 


For sixteen years we’ve sailed these shores with Happy Captain Buck, 
And made each port along the way from Thebes to Keokuk. 

We always meet some dear old friends and make some new ones too, 
And mine more coal, if talking counts, than all the miners do. 


Our business sessions, held on deck, are interesting, indeed, 

As almost every mining man hears something he should heed. 
Good papers and discussions are given us each day, 

By able minded mining men who know just what to say. 


To those who take these river trips, there’s nothing to be said 
About the jovial times we’ve had, from supper-time till bed. 

You either join a game of cards or talk with those you’ve met, 
Or listen to ““Sweet Adeline’’ by some barber-shop quartette. 


And then our midnight lunch is spread, with sausages galore, 

With beans and cheese and hard-boiled eggs; you’d never ask for more. 
Of course, there’s always hot-dogs, both rubber and of meat, 

With coffee, which is good and hot, it surely is some treat. 


Then, when our trip is ended and the dock is drawing near, 

We gather on the forward deck and this is what we hear: 
‘Good-bye Harry, good-bye Bael,’”’ farewell is the cry, 

Be sure to make the trip next year, on the good boat I. M. I. 


J. A. (“JEFF.”’?) JEFFERIS. 
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SUMMER MEETING AND BOAT TRIP 
June 8-10, 1934 


Annual Summer Meeting and Boat Trip of the Illinois Mining Institute 
eld on S. S. Cape Girardeau, leaving St. Louis Friday, June 8, 1934, at 
0:30 p. m., and returning to St. Louis Sunday, June 10, 1934, at 8:30 a. m. 


MORNING SESSION 

Meeting called to order at 9:45 a. m., Saturday, June 9, 1934, by Harry 
\. Treadwell, President. 

Harry Treadwell: It is very much of a pleasure this morning to greet the 
nembers of this Institute, and it is very gratifying to find 113 at this meeting 
oday that are actively interested in the coal business and the operation of 
he Institute. 

As we have quite a little business and quite a long program, I believe we 
hould get started on it. As the yearbook is out and the minutes are in it, 
ve can dispense with the reading of the minutes. So we will now have the 


oll call by the Secretary and will ask everyone to stand up as his name is 
alled. 


ATTENDANCE 


ILLINOIS MINING INSTITUTE SIXTEENTH ANNUAL 
BOAT TRIP 


St. Louis, Down the Mississippi River, and Return 
June 8-9-10, 1934 
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SELUNING HERO WWUN Seeena en eee Franklin County Coal Co., Royalton, Ill. 
PE RL OO ING on ae see er Sullivan Machinery Co., Mt. Vernon, III. 
Daas RROD) Rie oe ee et Hulburt Oil & Grease Co., St. Louis, Mo. 
WOMM PY dr dito oes eo eee ee we ete Binkley Coal Co., St. Louis, Mo. 
TOLCLESSHR,; R.Y« .<--~5- E. I. duPont deNemours Co., Terre Haute, Ind. 
BOO Wy Aad tEnhy can ccs Central Mine Equipment Co., Webster Groves, Mo. 
DY AAAI ID. 4 4) 5 ES Se SR peti oa ee = Simplex Wire & Cable Co., Decatur, Il. 


LU AOVLSMOMN MIL CLG) chet. Shae ee ec Bethlehem Steel Co., Herrin, Ill. 
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TANS S:At Mi eee Se eas Seen ee Clarkson Coal Mining Co., Nashville, Ill. 
[DAO BO) DR: ie epee ns A fe eee oe ke U. S. Fuel Co., Danville, Il. 
DOW GEE RADY  SLAUMIH See ee Bell & Zoller Coal & Mng. Co., Zeigler, Ill. 
TO MMOINI DSO, TYAN oe oe United Mine Workers, Benton, Ill. 
HIVAINS 3 O EINGE es ee eee Wasson Coal Co., Harrisburg, Ill. 
JANI SINISE 8 Ls INGA ee ee West Virginia Coal Co., Gillespie, Il. 
TRING WEA CGE) RS Eee eee ee Joyce-Watkins Co., Metropolis, Ill. 
SECU ESIVTN Gos cS pes cpu eet care Mine Safety Appliances Co., Urbana, Il. 
HOSTER OFING Rs ase C. W. & F. Coal Co., West Frankfort, Ill. 
(CpG RON DAR CARON RMN, ONG Os Se eos a ee eee et Allen & Garcia Co., Chicago, II. 
GAR WOOD ATH OMAS === =ee== = C. W. & F. Coal Co., West Frankfort, Ill. 
GULVaBUNGSEVGAIN Ate 22 ee ee ene ae ee “Coal Age,’ New York, N. Y. 
(CURSO A UEROAUNISG a es BS = Aluminum Ore Co., Belleville, Ill. 
AVAIDUBY OLS LID BISING 1M OIL <== 22 ee Sahara Coal Co., Harrisburg, Ill. 
FEAT UE Wire ae oe ee a ee Goodman Mfg. Co., St. Louis, Mo. 
JUNG OAMOIN. COb dike okie OS Jee ha es Pyramid Coal Co., Chicago, Ill. 
SVAN EM EAA ONG Ue JOIN G = ee See ee Pyramid Coal Co., Pinckneyville, Ill. 
TEC AUR VARY SEW ALTO IL BY ea oem eee Ohio Brass Co., Evansville, Ind. 
EL ETS INI De AIM HS UR oa ee ee are ence ge Metropolis, Ill. 
IAW ORR ONCE ANON, ML, IK, Bee ee Dept. Mines & Minerals, Springfield, Ill. 
AS Sol OM Ra INS na Ne tee, See oe a Ill. Term. Ry. System, St. Louis, Mo. 
TOEUNS ON MOE Hee ee eee eee Sullivan Mchy. Co., Chicago, Ill. 
JOINS SAU GIES Meee John A. Roebling’s Sons Co., St. Louis, Mo. 
UOINGHS,, SKOIBUN, 18, Dew seh ek Old Ben Coal Corp., West Frankfort, II. 
COUNT ONS OVE EDIRNE 2 See ee eB Joy Mfg. Co., Franklin, Pa. 
BON Get DIORA NG es eon oe, ee Oe Sullivan Mchy. Co., Chicago, Ill. 
JON JOSE PHS ees eae. ea eee Sullivan Mchy. Co., Chicago, Il. 
TUNIS UAUNG, SEUNG RN 2 Franklin County Coal Co., Royalton, Ill. 
NO UZATEIN SoA Fin 5 ree tare ee ce ee es ee Joy Mfg. Co., Franklin, Pa. 
TT GUST © IN eV ise ieee eee ee ee State Geological Survey, Urbana, III. 
GES VIN GG 1) ee ee Se ee eee eae Union Colliery, Dowell, Hl. 
TEST NID SAS Win oe en a eee eg renee SA Pate Vacuum Oil Co., Benton, Il. 
HONG ZO SERA cae See ee Jeffrey Mfg. Co., Terre Haute, Ind. - 
MacVEAN, GORDON ________- Mine Safety Appliances Co., Pittsburgh, Pa. 
VAM ESI ETON CMDR Ne eh oe DuPont Powder Co., Springfield, Il. 
VARS HG Al Dh ot 22S See a ren ee te eee Alcoa Ore Co., Belleville, Ill. 
UAISAIMING ADIN(OXGISE Soe ee Dept. Mines & Minerals, Springfield, IIl. 
WOM CTA RD Die eee Franklin County Coal Co., Herrin, Ill. 
WIND GA CATA eA WN OSes See as Mines Equipment Co., St. Louis, Mo. 
WMO NEES KOOISHM, KOSI EKG. ee Se ee ee Litchfield, Il. 
WU MGI SU GD ID oe Se University of Illinois, Urbana, IIl. 
WOR DIDIBIN, (TENWOK Oh oo ee eee Peabody Coal Co., Chicago, Il. 
ME GIRIEVAUGE Nit Ca Ws eke ae coke Bey en Peabody Coal Co., Marion, II. 
NIEDRINGHAUS, RAY _______ A. Leschen & Sons Rope Co., St. Louis, Mo. 
OIBIROM ERIN, ADIRV NING ee American Cable Co., Harrisburg, Ill. 
OJ EUMEVIKEA Rite rie Seep st ee ee Sahara Coal Company, Harrisburg, III. 
OVROM) AOI <2 C. W. & F. Coal Co., West Frankfort, Il. 


COPROMOMRI DS IBN) ee Wm. Hales Co., West Frankfort, Ill. 
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MROOLH, COLGH. 2.2 2-5--2 American Coal Cleaning Co., Welch, W. Va. 
RACED GB, PEE eo sheet eens aes te Mer Pe ee ee Superior Coal Co., Chicago, II. 
SEU SY Khel eens ene Tyson Roller Bearing Co., Massillon, Ohio 
BLGRSATR TD) We AQIH Stok ee tee ee eee ons Mt. Vernon Car Co., Mt. Vernon, IIl. 
BO NVIETERS MwA fae te GEE ee ee Dooley Bros., Peoria, Ill. 
Bi PUAN, DW yuo eee ek ee ale Goodman Mfg. Co., St. Louis, Mo. 
RE a WAVE eke ae DS Se es 2 ee 8 Peabody Coal Co., Marion, IIl. 
VED DIN IEG EC AINA: eye 2 a ee Duncan Foundry & Mch. Co., Alton, Ill. 
SUC G1S WAN 24 WS ES Se en es eee eyes Se General Electric Co., Carterville, Ill. 
MO) DENG Ws Eh) OUEIN ye ee Cc. W. & F. Coal Co., West Frankfort, II. 
RCLIVICAINE PEO RVAUN Kane gae apne = eee See Hercules Powder Co., Chicago, Ill. 
PGA UIE Pose ine A creer tee = Sete = SFE Missouri Pacific Ry., St. Louis, Mo. 
S/NISULD LOLS @ E30 fries Se Oa Pe al Ee a Reet ae Se W. Va. Coal Co., St. Louis, Mo. 
KCUICGUIN MSTA Re 1h pce eee ee Sy Tee B. E. Schonthal & Co., Chicago, Il. 
KC 31 SLO BF) Eel Bs Reg ao a a ee, a Oy key Binkley Mining Co., Clinton, Ind. 
FOUND CAIN KS Se ee ee Se Dee eee Binkley Mining Co., Clinton, Ind. 
KG WB PGs MOR Bd oy eee Se eS ee rac Joyce-Watkins Co., Chicago, Ill. 
SG) slag Grose Wises 2 sts re es Timken Roller Bearing Co., St. Louis, Mo. 
CAG AB Gd Das BANS BN ge een we Sees State Mine Inspector, Troy, IIl. 
BELA G ICH GR OR DON. Page see ee Friedman-Shelby Shoe Co., St. Louis, Mo. 
BISON INGER Ong lucy ome ere oc ee Standard Coal Co., Wheatland, Ind. 
"IY Go eG is er I os ac ee Se am es Se University of Illinois, Urbana, IIl. 
STGP OLUAS eee eee ee ee Hercules Powder Co., St. Louis, Mo. 
PATO aoe WW kee here eet eee Peabody Ceal Co., Taylorville, Ill. 
STEELERS Any idee Oe eee ee Pyramid Coal Co., Pinckneyville, Ill. 
SES PALIN Grew EP ey ie, eal ee ey oe ea Union Carbide Co., New York, N. Y. 
LCM S NSH Ra G7 UNA BS oleh Kee eee ee ee Standard Oil Co., Marion, IIl. 
SLUM (EQ ned 51 OX GIs iti eet ee atee Eg See S - Sree Sullivan Mchy. Co., St. Louis, Mo. 
MaRS A COD seo ee ee ee Western Powder Co., Peoria, Ill. 
BETTE SO. EIBIN bets ee Se Portable Lamp & Equipt. Co., Pittsburgh, Pa. 
BEC) VES ONG dol. socere ee eee ee Koppers-Rheolaveur Co., Pittsburgh, Pa. 
BELOW SON: RO BIRIR DL e229 a ee ee Hercules Powder Co., Chicago, Ill. 
PUEUTU Hise bty AUN King. ft ne eure yey nee ne oe Better Business Bureau, St. Louis, Mo. 
ROBT NEE OM AIR D! B= <atur see ee Seer Coal Stripping Co., Pinckneyville, Ill. 
URS) DSI DAL BD Dad Les enema Se ES gee Die C. W. & F. Coal Co., Benton, Ill. 
AE NRSV ANLSGS ACO NSS 24 8 ee ee ee St. Louis & O’Fallon Coal Co., Caseyville, Ill. 
MBpAdeD ei Viltiioiigel: De acre 2 ae John A. Roebling’s Sons Co., Chicago, Ill. 
Vit DERANDERS wks Os <2225—-se5--5— Jeffrey Mfg. Co., Springfield, Ill. 
NOD MECHNY, RDO See 2 a So ae ee Ill. Coal Oper. Assn., Chicago, Ill. 
METS ONG li (aes eS ee eee Ohio Brass Co., Mansfield, Ohio 
MOC S MY tot Wi ees a ee es Pyramid Coal Corp., Pinckneyville, Ill. 
LEM ENS RES Da Bs Seo Re Te neg Ree ee. Cent. Ill. Pub. Serv. Co., Marion, Il. 
YEN De ake ALY, ME OUND) 22 = ae ee American Coal Clng. Co., Welch, W. Va. 


RODIN Grae VW WW cy ono ie eee ee Crescent Mining Co., Peoria, Il. 
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Harry Treadwell: Next we will 
have the report of the different com- 
mittees and will hear first from Mr. 
Hamilton, Chairman of the Scholar- 
ship Committee. 

(Mr. Hamilton reads paper giving 
report of Vocational Training Com- 
mittee). 


REPORT OF VOCATIONAL TRAIN- 
ING COMMITTEE 


Chicago, Illinois, June 5th, 1934. 
Mr. Harry A. Treadwell, President, 
Illinois Mining Institute. 

Members of the Institute. 


Dear Sir and Gentlemen: 

At the annual meeting of the 
Institute held at Springfield on No- 
vember 3,1933,a motion prevailed for 
the appointment of a Committee of 
five to inquire into and arrange for 
considering an appropriation for a 
scholarship in Mining Engineering at 
the University of Illinois. This Com- 
mittee has had four meetings. 

At the first meeting Mr. George F. 
Campbell was appointed as a Sub- 
Committee to contact and secure all 
possible information regarding the 
establishment of scholarship at the 
University of Illinois. The result of 
his efforts is given in the following 
communications: 


“Dy. Arthur H. Daniels, Acting Presi- 
dent, University of Illinois, Ur- 
bana, Illinois. 

Dear Dr. Daniels: 

I have just been advised by one of 
the executives of the Illinois Mining 
Institute that they want to establish 
a scholarship at the University of a 
value not to exceed $500 per annum. 

Their plan, I think, is to create a 
trust fund, the income from which 
will provide the necessary funds. 
They want to do this in connection 
with our School of Mining Engineer- 
ing at the University. I think they 


THE 


will want to make the deposit with 
us in trust, to be operated by the 
University in accordance with their 
plans. I told them I would get them 
the full details*with regard to it. 

While I did not discuss that detail, 
I imagine they will want to deposit 
with us enough gilt-edge securities to 
provide the fund, same to be admin- 
istered by us. 

What would be the cost and 
method of administration of a fellow- 
ship in mining engineering instead of 
a scholarship? 

Very truly yours, 
(Signed) WALTER W. WILLIAMS.” 


“Hon. Walter W. Williams, Benton, 
Illinois. 


Dear Mr. Williams: 

This is in reply to your letter of 
May 4, concerning the plan of the 
Illinois Mining Institute to establish 
a scholarship at the University of 
Illinois of a value not to exceed 
$500.00 per annum. 

Scholarships are usually awarded 
for distinction or achievement in 
scholarship and ordinarily do not 
carry with them any obligation to 
render service. Fellowships are fre- 
quently awarded to persons who are 
expected in return to do research 
work in a certain field. Sometimes 
they are called research fellowships or 
research assistantships. We prefer to 
call such positions research assistant- 
ships when the funds are supplied to 
further research work. 

The University has not made any 
charge against trust funds established 
for scholarships and fellowships, so 
that there would not be any cost in 
administering the proposed Illinois 
Mining Institute’s trust. You also 
ask what would be the method of 
administration. It is customary to 
leave the selection of the recipients 
of such awards to the University. 
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fhe department in which the research 
vork is done makes nominations to 
uch fellowships or research assistant- 
hips in the same way as it recom- 
nends persons for appointment to 
he staff. If the Illinois Mining 
nstitute will indicate in general 
erms the purposes for which it 
vishes to endow a fellowship we shall 
ve glad to supply its officers with 
ny further information they desire. 
-erhaps the following statute of the 
3oard of Trustees should be called 
o the attention of the Institute: 


Merging of Gift Funds 


Every donation to the University 
na sum of $5,000 or less, for the 
yurpose of providing a fund, the 
innual income of which shall be used 
or a purpose designated by the don- 
r, if accepted, shall be accepted with 
he condition and proviso that the 
apital sum of the fund thus estab- 
ished may, after the lapse of twenty- 
ive years, be merged with other 
apital funds given to the University 
or similar purposes. 

When any donation or donations 
o the University are thus merged, 
he record of the consolidated fund 
hall indicate the names or titles of 
he smaller funds so consolidated. 


Since the Institute wishes to pro- 
‘ide an income of $500.00 per annum 
assume that the above provision will 
10t apply to its trust fund since an 
ncome of $500 per year would re- 
juire an endowment of at _ least 
510,000. 


If I have not covered all of the 
juestions you had in mind, please 
et me know and I shall be glad to 
rive you any additional information 
rou may desire. 

Cordially yours, 
ARTHUR H. DANIELS, 
Acting President.” 


Signed) 


At the next meeting the Committee 
decided that the Institute at this time 
did not have sufficient funds to es- 
tablish either a scholarship or fellow- 
ship at the University, and further 
that the establishment of either a 
scholarship or fellowship was a mat- 
ter for more extensive study and con- 
sideration. 


It then gave consideration to either 
a Safety Contest in the state, or an 
Essay Contest on SAFETY by the 
school children of the state. The 
latter idea seemed to prevail and the 
following data was secured from the 
National Safety Council. 


The National Safety Council will 
conduct, on behalf of the Illinois Min- 
ing Institute, an Essay Contest for 
a sum not to exceed $100.00. In 
explanation, we wish to add that the 
National Safety Council is an associa- 
tion operating without profit and is 
only charging the actual out-of- 
pocket expense, plus an estimated 
amount for the services of its organi- 
zation, which will be used in this 
work. 


The committee, therefore, recom- 
mends that the Institute appropriate 
the sum of $3850.00 for use in an 
Essay Contest for the year 1934, to 
be conducted by the National Safety 
Council on behalf of the Illinois 
Mining Institute under the following 
general plan: 


1. Subject: Why should 
miners be interested in Safety? 

2. No Essay shall exceed 500 
words. 

3. Eligible pupils of the Fifth, 
Sixth, Seventh and Eighth Grades, 
who are fourteen years of age or 
less, and who attend schools within 
the State of Illinois and within the 
counties and districts in which coal is 
mined are eligible to compete in this 
contest. 


coal 
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4, Closing of Essays should be 
submitted to School Principals on or 
before October 20, 1934. 

5. Originality of thought, clear- 
ness of expression, and truthfulness 
of facts will be considered in making 
awards. 

6.9 Prizes? 

a. Best essay in the state, $25.00. 

b. Second best essay in the state, 
$15.00. 

c. Third best essay in the state, 
$10.00. 

d. Each of the ten next best 
essays in the state, $5.00 each. 

e. Best essay in each district 
(approx. 20 dist.), $4.00 each. 

f. Second best essay in each dis- 
trict (approx. 20 dist.), $2.00 each. 

7. No pupil will be eligible for 
more than one prize. 


8. Selection: No more than four 
essays will be submitted to the 
National Safety Council from any 


one school. It is suggested that each 
school select one essay from each of 
the four grades (5th, 6th, 7th and 
8th). 

9. The four best essays from each 
school shall be selected by the School 
Principal, or in some manner desig- 
nated by him or her. 


10. Contest Judges: The judges 


in this contest shall be the President 


of the National Safety Council, the 
President of the Illinois Mining In- 
stitute, and the Director of the De- 
partment of Mines and Minerals, 
State of Illinois. 


Your Committee further recom- 
mends that a new committee of three 
be appointed to cooperate with the 
National Safety Council in arranging 
further details for this contest, and 
that another committee of three be 
appointed to further investigate the 
question of scholarship or fellowships 
at the University of Illinois. 


THE 


Respectfully submitted, 
GEORGE F. CAMPBELL. 

J. M. JOHNSTON. 

L. D. SMITH. 

H. H. TAYLOR, Jr. 

C. F. HAMILTON, Chairman. 

Harry Treadwell: You have heard 
the report of the committee. Are 
there any comments on it? 

E. H. Johnson: Do I understand 
that it is not possible for the Institute 
to contribute any help to some chap 
whom they might wish to aid? 


C. F. Hamilton: Yes, that is the 
situation as it now stands. We 
thought we could try this essay con- 
test and at the end of the contest the 
committee could make what other 
recommendations they wanted. 


E. H. Johnson: I think the essay 
contest is a good idea, but would it 
not be possible to figure out some 
way so that we could help out some 
fellow whom we think deserving? 


C. F. Hamilton: It would be pos- 
sible to do that, but I think the Insti- 
tute is taking a chance in establishing 
this scholarship. The one we select 
may decide he does not want to finish 
his education. And if the boy does 
go through his college work he may 
want to change to something else. It 
would seem that if the Institute were 
to establish this scholarship they 
should have the directorship of the 
class of work to be taken. We all 
thought we should have more time to 
study the whole problem. 

D. R. Mitchell: I think the com- 
mittee has done the right thing in 
taking more time to think this over. 
I do believe that President Daniels 
may have got the wrong slant on just 


what was wanted. In fact the 
students who are working their way 
through school, if they can get 


enough for their fees, are the ones 
we want to help. But there are a 
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rreat number of angles to this thing, 
ind I believe the committee did right 
9y taking more time in thinking it 
yver. We get but very few boys 
from the mining regions who follow 
yr want to enter into mining work, 
ind I think the type of man to be 
elected for work of this kind should 
ye given much thought. 

(Motion made and seconded that 
he recommendations of the com- 
nittee be accepted. Motion carried 
inanimously. ) 

Harry Treadwell: As Mr. Thomas, 
Shairman of Appropriation for Min- 
ral Industry Research Committee, is 
iot with us, will ask Dr. Leighton to 
rive us some idea of what has been 
lone along this line. 

Dr. M. M. Leighton: You will re- 
nember that last Fall your attention 
vas called to the fact that the Min- 
ral Industry Research that was be- 
ng carried on at the University of 
llinois was handicapped because of 
ack of funds and the idea of pro- 
iding for Minera] Industry Research 
vas brought out at this last meeting. 
\ part of the research work has been 
arried on in several ways in tempor- 
ry laboratories at the University for 
he last two and one-half years. 

The matter was also called to your 
ttention at our last session in 
springfield last Fall, that these labor- 
tories are very poorly housed, and 
| committee was appointed to look 
nto this to see what could be done; 
he thought being that this planning 
vould not in any way displace the 
vork already started, but rather add 
o it. 

T. J. Thomas, Geo. N. Reed and 
3e0. B. Harrington went into this 
natter very carefully, and _ they 
ointed out that this was a very 
vorthy cause. They were shown, 
iowever, where some 30% of the 
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cost of such an appropriation could 
be borne by the Federal Government, 
but to take advantage of this, it 
would be necessary for the State of 
Illinois to deposit with the Federal 
Government bonds to cover the 30% 
to be advanced by the Federal Gov- 
ernment, but the State of Illinois 
does not have any bonds to deposit, 
and consequently we would be unable 
to take advantage of this opportunity. 

A report of a measure to provide 
for this work was made to the legis- 
lature, but nothing came of it. Mr. 
Thomas has been very active in this 
work, and the committee has done a 
lot of work to be sure that the meas- 
ure would be the kind that the in- 
dustry could find to be of the most 
value. So looking forward toward 
having a measure of this kind passed, 
a committee from the Operator’s As- 
sociation is co-operating with the 
Institute Committee together with 
the State Geological Survey to pre- 
sent a consolidated report on this 
measure. 

Harry Treadwell: We will now 
have a report from the Membership 
Committee. As Mr. Herb Taylor is 
not on the boat, will ask our Secre- 
tary, Mr. Schonthal, to give this re- 
port. 

B. E. Schonthal: 
very active, successful membership 
committee this year. We have se- 
cured 132 new members, and have 
also secured about 12 or 15 on this 
boat trip. We had 470 members up 
to this morning, and we will prob- 
ably have about 485 members when 
this trip is over, as there are several 
on this trip who are not members, 
and we are going to sign them up. 

Harry Treadwell: I will now turn 
the chair over to Mr. Hamilton, who 
will act as your Chairman for the 
morning session. 


We have had a 
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CG, F. Hamilton: I am advised  sponsibilities for Prevention of Ag 
that the Program Committee has  ejdents?” by W. J. Jenkins. As My, 


deemed it advisable and necessary to 
make a change in the program, 
Therefore the first paper will 
have this morning will be “How Can 
Made to Realize Its Me 


we 


Labor be 


HOW CAN LABOR BE 


RESPONSIBILITIES 


is not ask My, 
The 


paper by Myr, Jones will be presented 


Jenkins with us will 


Fred Wilkey to’ vead his paper, 


a little Jater in the morning session, 


MADE TO REALIZE ITS 
FOR PREVENTION 


OF ACCIDENTS? 


By W. J. 


JENKINS 


President, Consolidated Coal Co, of St. Louis 


Mr. Chairman and Members of the 
Iiinois Mining Institute: The 
ject assigned to me by your Program 
Committee is “How Can 
Made to Realize Its Responsibility 
for Prevention of Accidents?” 

When we are able to “pet over” 
to our employees as a whole the ac 
ceptance of the truth, as expressed in 
a recent National Safety 
Poster, reading, 

“Tt Takes Only a Few Minutes to 
Get to the Hospital but a 
Long ‘Time to Come Back” 

we will have pone a long way toward 
supplying the answer in connection 
with the subject under discussion, 
However, labor—including’ in some 
instances members of the supervisory 
staff—will ultimately recognize the 
truth set out in the poster just re- 
ferred to, 

When labor recognizes the fact and 
takes it seriously, that their individual 
happiness, as well as the welfare of 
their fellow employees is at stake, 
we may then anticipate another step 
forward toward the minimizing of 
causes, as well as a lowering’ numer 
ically of the number of accidents 
whether or not they be of a serious 
nature, 


sub 


Labor Be 


Council 


“Wamillarity with breeds 
This saying is peculiarly 
applicable to those engaged in oper. 
ating coal mines, and only intelligent 
daily direction of the working force 
by our supervisory staff can bring 
about the acceptance of this truth, 


danger 
contempt,” 


It is surprising to learn how many 
of our employees accept as inevitable 
the superstition, “That major ace- 
Should 
one he go unfortunate as to experie 


dents occur in eyeles of 34,” 


ence a major accident, the manage= 
ment should “tighten up’? and insist 
immediate stricl observance 
and compliance with all Safety Rules 
and Practices to “stamp out” this and 


upon an 


any other superstitious idea, 
In connection with our 
pany—Virst Aid has been 


cepted by our employes penerally as 


come 
Ce 


owt 
work 


having’ a bearing on their own indl- 
vidual welfare, When the thought 
that it should extend over and include 
a fellow worker, is likewise accepted, 
we shall, and not until then approach 
the time when will not only 
recopnize but will neept their indie 
vidual responsibility in conneetion 
with prevention of accidents, 


Inbor 
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The responsibility reste upon the 
mployer to determine accurately and 
Apartially ; 


Jut, Cause of accident, 
2nd, Was it possible to prevent it 
rough means of proper uses of 


aterials to be supplied? 
4rd, Was the employee qualified 
y the particular job? 1 mean men- 
Ily as well aa physically. 
4th. Was it due to non-observ- 
we of “Safety Rules’? Was the 
jured employee cognizant of such 
len? 
So far as our own company Is Con 
med a copy of each necident 
aches me direct, The three ques 
na just mentioned are applied, for 
« purpose of determining whether 
& accident is due to the lack of 
ifety Mules or to negligence on the 
Wt of anyone of our supervisors, 
ving always in view the avoidance 
repetitions under similar circum 
CEE, 
An analysis of our accident record 
nuary 1, 1927, to date, shows: 
Southern Wlinois Mine No, 7 pro« 
wed ZAI4,G12 tons, 
Central Mlinois Mine No, Ib 
C0 5,204,462 tons. 
umber of Vatal Accidents at Her- 
rin No, 7 ; Pea 
imber of Vatal Accidents at Mt, 
Olive No, 16 widuwie 
Surface Employees 
Mechanic Herrin Mt, Olive 
ivating Throttle 
ive on Hoisting 
ine aed J 
Had the principles aa outlined in 
» earlier part of this paper been in 
wetice all underground fatal acel- 
nts might possibly have been 
gided, The surface fatal 1 look 
on fe unavoidable, 


pro 


Yop Crews at Herrin 


OD if SAMI iY SIM, 7] 


Vatal Accidents Underground 


Employees 
Herrin Mt, Olive 

Vall of Vop Coal : J 
Vall of Face Coal 2 
Vall of Slate 4 

Total J 4 
Occupations 
Certificated Miners 


Making Viaces Safe, 


Mech, Sg, J i} 

Certificated Miners, 

Hand IA, J 

Cutting Mach, Oper, J 

Cut, Mach, Helper J 
Total : J § 

Other Inside Vatal 

Accidents 

Trip Wider J 

Vimbering Shaft 

Vottom r J z 

Main Sine woad 

Cleaner . : 1 

Bottom Vattery 

Charger > J 
Total .. Z Vv) 
Total All Vatal A % 


Lost Time on Non-Vatal Accidents 
During the 7% years in question 
our analysis develops the fact that 
there was a total lose in 
Mouthern SNinois (Herrin Mine No, 
1) of 6,406 Mine Days, 
Central Wlinois (Mt, Olive 
No. 15) of 49,141 Mine Days, 
A further analysis shows that the 
“Lowt Time” includes: 
Night Vorces at Herrin 
At Mt, Olive : A! 


Mine 


142 Days 
AZ\ Days 
449 Days 


At Mt, Olive 1,641 Days 


Miscellaneous at Herrin .. 707 Daya 
At Mt, Olive ~~ B, 292 Days 
‘There wae produced for ench 


“Mine Day" lows: 
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At Herrin: Mine === = === 310 Tons 
AteMt. Olive Mine S222==- 133 Tons 


Contrary to the earlier views of 
many, the introduction of mechanical 
loading devices resulted in a larger 
volume of mined tonnage per com- 
pensable accident as compared to 


Hand-Loading methods. 


The result following which takes 
into consideration Cutting, Drilling, 
Shooting, Loading, Timbering, Track- 
Laying and in fact, all labor includ- 
ing repairs to Drilling, Loading and 
Cutting Machines, the transportation 
of the coal between the face and the 
parting, and representing as it does 
75% of those employed underground 
on a work day, proves conclusively 
that the introduction of mechanical 
devices reduced the 
hazard to all such classified workers. 


has actually 


PROCHEDINGS OF THE 


Tonnage Produced Per Compensable 


Accident 
Face to Parting at Mt. Olive 
No. 15 Mine 

All Hand Loading, year 

TOD Hs ee 5,252 Tons 
Hand Loading and Some 

Conveyor Loading, year 

ISS ea seat pa SMe os, Ve, 5,685 Tons 

Mine equipped with Mechanical 
Loading as of November, 1929. 

Tons 

Mechanical Loading 100%, 

Viearel/ 93 0 tae eee 10,600 
Mechanical Loading 100%, 

Year 9 3g 2 te one ee 17,064 
Mechanical Loading 100%, 

Vieardli932 255-5 eee 19,790 
Mechanical Loading 100%, 

Vearelo3seoen ee Soares 14,931 
Mechanical Loading 100%, 

Hirst Quarters) 9340 16,815 


Face to Parting at Herrin 
No. 7 Mine 
This mine, which was equipped 
with Mechanical Loaders during the 


Comparisons Average 
Year 1931 Mech. Ldg. 12,514 Tons Hand Ldg. 6,768 Tons 10,909 Tons 
Year 1932 Mech. Ldg. 25,811 Tons Hand Ldg. 7,755 Tons 21,514 Tons 
Year 1933 Mcch. Ldg. 20,976 Tons Hand Ldg. 4,745 Tons 16,425 Tons 
1st 5 
Months 19384 Mech. Ldg. 24,744 Tons Hand Ldg. 17,147 Tons 27,193 Tons 


(100% Clear Record; No Accidents) 


year 1931, produces 90% of the ton- 
nage, and Loading 10%. 

A very commendable spirit of co- 
operation exists among many of our 
employees on the safety problem and 
to this we largely credit the reduced 


number of major or so-called Com- 
pensable Accidents. 

C. F. Hamilton: Mr. Leming has 
prepared some interesting data on 
safety, which I will now ask him to 
give. 
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SAFETY SAVINGS CONTEST 
By ED LEMING 
Supt., Union Colliery Co., Dowell, Ill. 


After being idle over two years the 
line started operation in May, 1929. 
fany of the men who started to work 
ad been unemployed during these 
wo years, some were new employees 
nd all were in positions and circum- 
tances similar to new employees. 
Vithout any other apparent cause 
he cost of accidents was much too 
igh, costing 6c per ton for 1929. 

Not only was the cost of accidents 
igh but due to the nature of the ac- 
idents the records looked very bad. 
everal fatal accidents and broken 
imbs were accounted for in this peri- 
d immediately after resuming oper- 
tions. 

The officials were looking for some 
lew means of curbing the appalling 
najor accidents and also to reduce 
he cost due to these. The usual 
nethods of accident prevention were 
lot getting results. It was at this 
ime that the Safety Savings Contests 
vere started. 

The mine is entirely on a mechan- 
cal loading basis and each section has 
ither one or two loading machines 
vith a foreman for the section. This 
lowed the men to be divided into 
yroups very easily and each group 
vith its foreman was designated as a 
eam in the contest. These loading 
‘rews made eleven teams. In addi- 
ion to these, a team was composed 
»f mechanics and the Chief Electri- 
ian. Another team was composed of 
he Motor Boss and his main line 
nen. Another team was made up of 
he Night Boss and his men. Two 
more teams were made up on top. 
4 total of eighteen teams was 
ntered in the contests. 

It was figured that 5c per ton was 


a standard cost for all expenses in 
connection with the prevention of 
accidents and the care and treatment 
of injured men. Hence it was pro- 
posed that if accidents could be re- 
duced to a point that the cost would 
be less than 5c per ton the company 
would split the savings 50-50 with the 
men and foremen of the winning 
teams, that is, the teams having the 
fewest man days lost due to injuries 
over the three month period. Rules 
of the contest were drawn up, a com- 
mittee appointed to arbitrate points 
of dispute and the first contest was 
started Oct. 1, 1930. 

The first contest was ended with a 
cost of accidents of 2.9¢ per ton, 
making a savings of $6789.14 Half 
of this amount, or $3394.57, was dis- 
tributed to 127 men and 5 foremen. 
The foremen received 15% of the 
total which, amounted to $100.00 
each, and the men $22.78 each. 

To date seven contests have been 
conducted, each for a three month 
period. The success of the first con- 
test has not been obtained in every 
succeeding period but the results as 
a whole are very gratifying. Rules 
have been changed and new ones 
made, but the general plan has been 
followed in every contest. One of 
the main changes that has been made 
has been to make the rules more 
strict on time lost and now calcula- 
tions are made on a basis of man 
hours instead of man days. When 
the contests started it was figured the 
winning team would be the team with 
the fewest man days lost and a sec- 
ond, third and fourth team could be 
picked according to the number of 
man days lost and awards made on 
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that basis. It is however, a matter 
of record that no team has shared in 
any of the money in any of the seven 
contests which has had any los: time 
charged against it. There have been 
as many as ten teams to go through 
the three month period without any 
compensable injury or any lost time 
due to injuries. As many as 365 
men have shared in one contest. This 
alone shows the success of the plan. 


PRO C HERDING iSm OFF ISH CE. 


period from August, 1932, to Decem- 
ber 31, 1933 the cost of accidents 
was 5%c per ton. 

The seventh contest was started 
January 1, 1934, and for the three 
months from January 1 to April 1 
of this year the cost of accidents was 
.024c, leaving $6,271.94 saved. Half 
of this, or $3,135.97, was divided 
among the men and foremen. From 
the point of cost of injuries this 
contest just ended was the most suc- 


After the sixth contest the mine cessful and the management is stil! 
was shut down for about 4% months gold on the principle of paying the 
and when work was resumed the con- men to take care of themselves and 
tests were not started and during this their fellow workmen. 

Here are the results of each contest: 

3 

g g 

2 a 5B S B 

6 26 3 g y, 
a es ee oe E 3 
é é ae ae eee é : = 
1st Oct. 1 to Dec. 31, 1980 5 $100.00 127 $22.78 $3,394.57 324,011 $.029 
2nd Jan. 1 to Mar, 315 193i) 5) 105.738) 118) 23°99) 135524-77, 3825.35 ee Oae 
ord Apra . to June sly 1931s V4 25.00P Sie 5.00 785.00 255,303 .044 
4th July 1 to Sept. 31,1981 6 25.00 258 4.70 1,340.58 269,625 .040 
Sth Oct. 1 to Dec. 31, 1981 8 SO OMS Ole 415.50 201,278 .046 
6th Jan. 1 to Mar: 31), 1932/10 10:00 818 2:91 “15027-58 145510393086 


Idle March 31 to Aug. 11, 1932 
No Contest from Aug. 11, 1932, to Dec. 31, 1933, accidents cost .055c¢ per ton 


With Jan. 1 to Apr. 1, 1934 8 


58.80 288 


9.26 3,135.97 246,727 .024 


Total amount distributed to men and foremen during 21 months of opera- 


tion of the seven contests, $13,623.97. 


C. F. Hamilton: You have all 
heard the papers, and I think we 
should have some discussion on them. 
Will ask Mr. Martin to say a few 
words. ; 

Enoch Martin: It is not my desire 
to take part in the discussion, for the 
reason I have just joined this Associa- 
tion, and I would rather just listen. 

C. W. McReaken: As a matter of 
information, I would like to ask Mr. 
Leming how he figures his partial 
and total disability cases on a three 
months period? 


Ed Leming: We have our doctors 
make an estimate on those injuries 
and try to make it high enough to take 
care of everything and so far our 
estimates have always come out very 
well. 

Our tonnage has increased right 
along since we started this, and you 
would be surprised at the interest an 
employee of one team shows in the 
safety of another employee of his 
own team. 

At first we figured the foreman 
should get 15% of the saving, but at 
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his time we are thinking of cutting 
he foreman’s part down to 10%. 

All of our men have had some first 
id training and about 75% of them 
1ave finished the course. 

John Millhouse: When I came on 
his boat trip I thought I would just 
isten. But when you start talking 
ibout safety in mines and accident 
yrevention, I find it too hard just to 
isten. 

I believe that everyone here is very 
nuch interested in preventing acci- 
lents. I believe one of the primary 
nterests of our Institute is to aid in 
he prevention of accidents. But we 
re not getting the results we ought 
o. And my observation and exper- 
ence has taught me this: that unless 
rou can sell the operators on acci- 
lent prevention you will not get very 
ar. Some of our companies have 
aken this thought in mind and fol- 
owed it out, both as a humanitarian 
nd as a business proposition. 

However, I believe there is one 
ngle to this proposition that we are 
ll forgetting, and that is the attitude 
oward life of the worker. There is 
| desire in the heart of every man 
o feel secure. And if the workers 
vere guaranteed economic security I 


im sure our accidents would be 


naterially reduced. For a man who 
s deprived of his work to such an 
xtent that he can not adequately 


rovide for himself and family soon 


loses interest in life, even to the 
point of leaving this world before he 
ought to. 

You heard a very interesting dis- 
cussion by Mr. Leming, which gives 
some of his experience in accident 
prevention, and shows you are going 
to have to pay men to keep them- 
selves safe. Paying men to work 
safely is something new. Why should 
a man be paid for taking care of his 
life and limb? But somehow you 
must do this. But a man should 
have something to look forward to in 
the future. Many men in our mining 
industry today have raised large 
families, and their attitude toward 
life cannot tend to help the cause of 
safety under stressed economic con- 
ditions. You men have. probably 
read the answer to this made by our 
great President. He struck at the 


root of all things—‘‘Security.”’ What 
security have you got? I may be 
wrong, but I hope I am not. I be- 


lieve if the mine operators and men 
would think more of this than wages 
and bargaining, the whole industry 
would be better off. 

C. F. Hamilton: Between the State 
and National government it seems 
that we have had an open season on 
making laws or changing laws. Very 
appropriately your Program Commit- 
tee has had a paper prepared upon 
the history of law making in relation 
to explosion hazards, by Mr. John E. 
Jones. 
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CAUSES AND PREVENTION OF MINE EXPLOSIONS 


— A REVIEW 
By JOHN E. JONES 
Safety Engineer, Old Ben Coal Corporation, West-Frankfort, Ill. 


This address was given before the Mine Inspectors Institute of America, 
Pittsburgh, Penn., May, 1933, and the Illinois Mining Institute Boat Trip 


June, 1934. 


Experience is a stern and relentless 
teacher. She does not quibble con- 
cerning the answers to her problems. 
Her students profit when their answ- 
ers are correct. Fortunately, we can 
to a great extent copy the lessons and 
answers from one another. She is 
more stern, more cruel, in some of 
her subjects than in others, there be- 
ing less margin of safety between 
correct and incorrect answers. Among 
such of her subjects is that of mine 
explosions. She has manifested no 
patience, applying the same punish- 
ments decade after decade for the 
lessons not learned, or not applied. 

This following brief but general 
review of causes ‘and _ prevention 
rightfully begins with the first re- 
corded events. It deals with the 
causes as given and the slow evolu- 
tion of preventive measures. We 
have now had more than three cen- 
turies of experience and the lessons 
have been fairly well learned. Their 
application commensurate with the 
rapid growth of a century of industry 
in our nation has not been so thor- 
ough. 

America’s knowledge in coal min- 
ing, when the industry began, had a 


background of two centuries of Eu- 
ropean experience. The earliest re- 
corded hazards show these to be 
chiefly water and choke-damp, the 
fire-damp hazard being encountered 
with more extensive and deeper pene- 
tration for coal. 

The first record in Great Britain of 
accident occasioned by fire-damp is 
found in the registry of St. Mary’s 
Church, Gateshead, under the date of 
14th of October, 1621, where is re- 
corded the interment of “Richard 
Backas burn’d in a pit.” This is 
found with other records pertaining 
to pit accidents. The same author 
quotes in part from The Compleat 
CollierNof W6Si in. ee DY bismies 
norance he may be burnt to death by 
the surfet (fire-damp), which is an- 
other dangerous sort of bad air, but 
of a firey nature like lightning, which 
blasts and tears all before it, if it 
takes hold of the candle, while an 
experienced laborer will discover and 
extinguish though it be going to take 
at his candle, and can sometimes 
smell to be dangerous or hurtful; 
therefore all sinkers should be skilled 
in these matters for their own secur- 
ity sake, as also for the benefit of 


NOTE—Much of the material in this paper has been taken from: 
“Annals of Coal Mining and the Coal Trade,” Galloway. 

“Historical Review of Coal Mining,” Mining Association of Great Britain. 
The Colliery Year Book of Great Britain. 

U. S. Bureau of Mines Annual Fatality Bulletins. 

“History of the Coal Mines of the United States,’’ Roy. 

Bureau of Labor Statistics of Illinois. 

History of the Explosives Industry in America. 
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the master of the colliery. For 
if 1,000 pounds, or more, be spent 
in carrying down a pit or shaft, al- 
most to the coal expected, and then 
by an ignorant man should be blasted 
by a strong blast, by surfet, so that 
it may (as has been known) tear 
up your timber work and shatter the 
gins, and take the stone work and 
frame work, so as to let in feeders 
of water, besides the destruction of 
the persons in the shaft, this would 
be a dismal accident with a witness.” 
The foregoing is the first recorded 
cause and proposed prevention the 
writer has found. 

In Derbyshire, as in a number of 
other parts of the kingdom, explo- 
sions of fire-damp began to become 
alarmingly violent about 1665-70. An 
account of various kinds of damps 
with which mines are infested, with 
remarks regarding them, from the 
pen cf Mr. Jessop, of Broomhall, 
Yorkshire, was communicated to the 
Royal Society, in two parts and pub- 
lished in the Philosophical Transac- 
tions. After writing upon three 
damps, he continues ‘The fourth 
which they call a damp, is that vapor, 
which being touched by their candle 
presently takes fire, and giving a 
crack like a gun produceth the like 
effects, or rather those of ligthning.” 
It is from Mr. Jellop’s writings that 
we learn, “ . fire was known to 
be a present remedy, if by means of 
it a circulation of air could be pro- 
duced through the infected place.” 
Evidently stoppings were used prior 
to this time. 

As it became necessary to work 
deeper seams, and as ventilation from 
the “fire lamp’ developed, the col- 
lieries increased in size and more 
work people employed thus exposing 
more lives at a time to the risk of 
accident. Fire had been employed 
prior to this time to ventilate coal 
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mines in Belgium. Dr. Plot in writ- 
ing about the removal of choke-damv 
wrote in 1675, “ ... but chiefly by 
fire, which they let down in an iron 
cradle they called their lamp.” 

An early report given by Mr. J. 
Beaumont to the Royal Society in 
1681 upon explosion prevention is, 
“Many men of late years have been 
killed, many others maimed and 
burnt; some have been blown up at 
the work’s mouth.’”’ To combat the 
fire-damp the miners endeavored to 
“keep their air very quick’? and made 
use of very thin candles. 

In the removal of gas an early 
method was “beating out the gas’ as 
with a coat. This was used very early 
to remove choke-damp. However, it 
was a secondary method to that 
termed the ‘ordinary’ way. This 
method of gas removal was by firing. 
There are many records of its use 
but the earliest account of this prim- 
itive system is in a paper prepared 
in 1675 for the Royal Society by 
Mr. Roger Mostyn. A new shaft was 
sunk and as, the coal excavation pro- 
eressed and there was scarcity of air 
the fire-damp began to “breed.” At 
first the workmen toyed with it with 
their lighted candles, until one morn- 
ing “the first collier that went down, 
going forward in the witchet with his 
candle in his hand, the damp pres- 
ently darted out violently at his 
candle that it struck the man clear 
down, singed all his hair and clothes, 
and disabled him from work here- 
after.’”’ The colliers then would se- 
lect one from their group, more reso- 
lute than the rest, to go down and 
ignite the gas. Clothing himself with 
the worst rags he had, saturated with 
water, this “fireman” crawled for- 
ward holding a long pole before him 
with one or more lighted candles at 
its end. Should flame result the 
fireman would lie flat on the floor. 
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Upon completing his rounds the other 
workmen would enter. In one mine, 
at least, the gas was fired three 
times per day. 

Reference has been made to the 
fact of the first accident on record 
occasioned by fire-damp having taken 
place in a pit at Gateshead in the 
early part of the Seventeenth Cen- 
tury. Here also it was that the first 
great colliery explosion, involving the 
loss of a considerable number of 
lives, occurred nearly a century later. 
This happened about the 8rd or 4th 
of October, 1705, over thirty individ- 
uals perishing by the blast. From 
the burial record of St. Mary’s 
Church, Gateshead, is found the list 
of the dead under the dates (evident- 
ly) that the bodies were recovered. 
The list is headed by the remark, 
“These were slain in a coal pitt in 
the Stony Flatt, which did fire.” 

Three years later, 18th of August, 
1708, at Hatfield there occurred the 
sudden eruption of violent fire dis- 
charging itself at the mouth of three 
pits, with as great a noise as the 
firing of cannon, or the loudest claps 
of thunder, and sixty-nine persons 
were instantly destroyed. Three of 
them, viz., two men and a woman, 
were blown quite from the bottom of 
the shaft, 342 feet deep into the air, 
and carried to a considerable distance 
from the mouth of the pit. After 
explaining the effects of stith (choke- 
damp) and sulphur (fire-damp) the 
narrator proceeds to say: 

“To prevent both these inconven- 
iences, as the only remedy known 
here, the viewer of the works takes 
the best care he can to preserve a 
free current of air through all the 
works, and as the air goes down one 
pit it should ascend another. But it 
happened in this colliery, there was 
a pit which stood in an eddy, where 
the air had not always a free passage, 
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and which in hot and sultry weather 
was very much subject to sulphur; 
and it being then the middle of 
August, and some danger apprehend- 
ed from the ctoseness and heat of 
the season, the men were with the 
greatest care and caution withdrawn 
from their work in that pit and 
turned into another; but an overman, 
some days after this change, and up- 
on some notion of his own, being in- 
duced, as is supposed, by a fresh, 
cool, frosty breeze of wind, which 
blew that unlucky morning, and 
which always clears the works of all 
sulphur, had gone too near this pit, 
and had met the sulphur just as it 
was purging and dispersing itself, 
upon which the sulphur immediately 
took fire by his candle, which proved 
the destruction of himself and so 
many men, and caused the greatest 
fire ever known in these parts.” 
From the above account it is ob- 
vious that the Hatfield pits were at 
this date (1708) still dependent upon 
such circulation of air as could be 
obtained from natural ventilation. 
As the coal industry developed in 
the early part of the 18th Century 
explosions became more frequent and 
more terrific. Fire setting, fire 
lamp and candles were the chief 
causes of ignition. More attention 
was given to ventilation and in about 
1765 the improved method from 
Cumberland of “coursing the air” 
was begun in the north of England. 
Hitherto it had been deemed suffi- 
cient to cause the ventilating current 
merely to sweep round the points 
where the miners were at work get- 
ting coal—an arrangement known as 
“face airing” to the neglect of the 
waste. The too frequent explosions 
forced the adoption of the practice 
to ventilate the entire mine. Wallis, 
writing in 1769, remarks that 
“against this vapour, or damp, a 
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large iron lamp full of coal is kept 
continually burning in the mine.” A 
century earlier, at Liege, a chimney 
or tube above one of the openings 
was known. At the early part of the 
18th Century in England the ventilat- 
ing fire was sometimes placed at the 
surface in connection with the tube. 
The steam ventilator, the hot cylin- 
der and the air pump were tried in 
fiery mines at about this period. 
Considerable light was shed on the 
principles of ventilation by M. Jars 
who appears to be one of the first 
to make a scientific inquiry into the 
phenomena connected therewith and 
who left an account of the results 
of his investigations in a memoir 
written in 1764. He had frequently 
inquired why it was customary to 
build tall chimneys on the surface to 
promote a circulation of air in mines 
but failing to obtain a satisfactory 
explanation, set about examining into 
the matter himself, arriving at the 
conclusions now so well understood 
by mining students. The great dis- 
covery of the pressure of the atmos- 
phere had been applied by men of 
science prior to 1662. 

It is natural that the illumination 
in coal mines would, at first, be sim- 
ilar to that used in dwellings. Ex- 
amples of lamps in bronze and terra- 
cotta have been left by the Romans. 
In England, candles replaced the 
lamps. A knowledge of fire-damp 
naturally led to attempts at safer il- 
lumination than by open lights. 
Workings very close to the surface 
were in a limited way illuminated by 
reflecting mirrors. Attempts also 
were made to use the light from 
phosphorescent materials, such as 
fungus tinder, or partly putrescent 
fish. The use of the latter was 
chiefly in rescue work. 

The steel mill was introduced in 
this early period. They were first 


LENS Te TU LRE:, Pati 


used at Hatfield Colliery on the 
Wear, after an explosion which oc- 
curred in 1763; having been brought 
from Whitehaven, where they had 
been invented shortly before by the 
ingenious Mr. Spedding. The frst 
reference to it is in 1758. In this 
machine a thin disc of steel, five or 
six inches in diameter, was made to 
rotate (by handle and gears) with 
great velocity against a piece of flint. 
A continuous flow of brilliant sparks 
was emitted which afforded a glim- 
mery light for five or six miners. It 
was at first regarded as being safe 
but was soon found not to be ab- 
solutely so. The sparks gave indica- 
tions of the presence of inflammable 
gas by increase in size and luminos- 
ity. On approaching the firing point 
they gave off a bluish light, and 
when in excess of the explos’ve limit 
the sparks were of a blood red color. 

We thus find in the infancy of 
coal mining the very causes, viz., ac- 
cumulation or sudden liberation of 
fire-damp, atmospheric changes, open 
lights and sparks, which we have to- 
day and also two of the fundamental 
preventions, attempts at ventilation 
and safe illumination. 

From the end of this 200 year pe- 
riod of infancy, 1800, for the next 
125 years is a period of growth in 
coal mining that is one of the great- 
est factors, if not the greatest to- 
wards our present industrial develop- 


ment. Virtually it set the wheels of 
industrial progress turning. More 


scientific and political thought has 
been given to prevent explosions than 
any other mining hazard. Many im- 
provements resulted because of pro- 
fessional men, unconnected with the 
industry, taking interest. The 19th 
Century begins with the soundest sug- 
gestion that was offered at this time 
(1805) by an anonymous writer who 
styled himself “A friend to rational 
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schemes of improvement.” He was 
the inventor of “splitting the air.” 
This was probably Mr. Buddle, the 
greatest mining magnate of that time. 

Greatly improved ventilation con- 
ditions were now possible with this 
new method. By 1850 furnace ven- 
tilation was improved to give larger 
air volumes and the hazard of ex- 
plosive gases passing over furnace 
fires was reduced. Volume of air 
passing per minute in at least one 
mine was increased from 5,000 cu. 
ft. per minute in 1835 to 121,360 
cu. ft. per minute in 1850. At one 
colliery in 1850 the volume amounted 
to 190,000 cu. ft. per minute in- 
duced by three underground furnaces. 
Another colliery records 96,300 cu. 
ft. per minute in 1835. But explo- 
sions also increased. Galloway states 
that during the period 1835-50 no 
less than 643 explosions took place 
in the coal mines of Great Britain 
(an average of over 40 a year) and 
that the following facts were def- 
initely established: . 

(1) That as a rule explosions 
were of most frequent occurrence in 
the early part of the week. 

(2) That they were caused for 
the most part by accumulation of 
fire-damp taking place during periods 
of cessation of work, when the ven- 
tilation of the mines was in a more 
or less stagnant condition. 

(3) That the ignition of the fire- 
damp was brought about in the 
majority of cases by the persistent 
use of naked lights in fiery mines. 

In this same period mechanical 
ventilators had their inception; 1807 
—exhaust air pump at Hebbum Col- 
liery; 1827—horizontal fan at col- 
liery in Scotland; 1849—Brunton fan 
at Gelly Gaer Colliery, Glamorgan- 
shire. The Brunton fan is the first 
centrifugal fan. By 1850 furnace 
ventilators had almost entirely been 


replaced by mechanical ventilators on 
the continent. In Great Britain, 
however, furnace ventilation up to 
this time was considered the more 
reliable. Mr. Gdibal’s (of Belgium) 
invention of the spiral casing, shut- 
ter and evase chimney at about the 
same time made possible the use of 
the centrifugal fan, from that time 
to the present the standard ventilat- 
ing unit. 

It was during the first half of the 
19th century that safe lighting of 
mines was given much important con- 
sideration. An explosion in 1812 at 
the Felling Colliery in which 92 
miners were killed was an important 
stimulus. From 1813 to 1816 was a 
three year period in which the 
Clanny, Stevenson and Davy lamps 
were invented. The controversy is 
well known to all mining students. 
None of these lamps were patented. 
The reason is contained in Sir 
Humphrey Davy’s reply to a query 
upon this question—‘‘No, my good 
friend. I never thought of such a 
thing; my sole object was to serve 
the cause of humanity, and, if I have 
succeeded, I am amply rewarded in 
the gratifying reflection of having 
done so.”’ 

There evidently was opposition to 
the safety lamps as is shown in the 
following two extracts. In one the 
pitmen of the Tyne and Wear pub- 
lished in a pamphlet in 1825 the 
following statement: ‘‘Sir Humphrey 
Davy’s invention of the safety lamp 
has been an advantage to the coal 
owners, but a great injury to the 
comforts and earnings of the pitmen, 
for while the former remain indif- 
ferent about the safety of the mine, 
and neglect to force the atmospheric 
air to the inner part of the pit, on 
account of the great power of the 
safety lamps to resist combustion or 
explosion, the poor miner has to suf- 
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er the most awful agony in an ex- 
eedingly high temperature, inimical 
o the health, comfort and even life.” 
n the other is an extract from a 
rreat Britain—Select Committee on 
\ccidents in Coal Mines—which in 
835 expressed the opinion on the 
nerits of the Davy Safety Lamp 
‘that ignorance and a false reliance 
n cases attended with unwarrantable 
isk, have led to disastrous conse- 
juences.””’ The committee, however, 
ecommended a more extended use of 
afety lamps. 

Legislation for mine safety was 
low to start. This was largely due 
o the miners of that early age having 
leveloped into a race isolated from 
he rest of the people. They devel- 
ped into an inferior people, such 
enorance prevailing as to present no 
hought or hope for assistance from 
ociety. The explosions and terrific 
oss of life, however, had attracted 
utside attention and in 1813 there 
vas formed the Sunderland Society. 
ir Ralph Millbank was president of 
he Society. This organization 
ecured the services of Sir Humphrey 
Javy. So momentous was the dis- 
overy of his safety lamp considered, 
he Sunderland Society dissolved itself 
n the ground the object of its for- 
nation had been achieved. A similar 
xpression was given in January, 
816, by Mr. Buddle, one of the com- 
nittee to test the Davy lamp, in the 
tatement, “To my astonishment and 
lelight, it is impossible for me to 
xpress my feelings at the time when 

first suspended the lamp in the 
nine, and saw it red hot; if it had 
een a monster destroyed, I could 
ot have felt more exulted than I 
id. I said to those around me, ‘We 
ave at last subdued the monster.’ ” 

The series of accidents in 1837 and 
838 caused interest again to be a- 
oused from the outside. In conse- 


quence of an explosion at the Hilda 
Colliery at South Shields in 1838 in 
which 51 miners were killed, the 
South Shields Committee formed and 


set themselves to investigate coal 
mine hazards. Mr. Thomas Mather 
was president of this committee. 


Their report, containing the results 
of three years’ work, was indeed 
thorough. It dwelt strongly upon 
registration of plans, inspection, and 
prohibition of women and child labor. 
Part of this became a law in 1842. 

In 1845, again in consequence of a 
series of accidents, two commission- 
ers were appointed, this time by the 
government, to inquire into the dan- 
gers from noxious gases in the mines 
and to advise on the means of pre- 
venting the evils caused thereby. The 
movement was fostered by Lord Ash- 
ley. Their report, promptly embod- 
ied in a bill to the House of Commons 
contained an elaborate inspectional 
system resembling that which exists 
today. But the time was not yet ripe 
and the bill was dropped, as was 
another proposed for the prohibition 
of naked lights and gunpowder in 
fiery mines. Sir George Elliot, once 
a trapper boy, but then one of the 
leading colliery operators, testified 
and among other things said, “I am 
a great advocate for plenty of air in 
a pit; I believe it is the cheapest way 
to work a mine safely; I believe in 
government inspection of mines; the 
inspectors ought to go down the pit, 
and they ought to be practical men 
who understand the pit when they 
go down; in fact, they ought to be 
practical miners.” 

Interest in legislative action was 
increased by the Haswell disaster 
which in 1844 caused the death of 
95 persons. This colliery was re- 
garded as a model colliery. Ignition 
was from a candle or a faulty safety 
lamp. Professor Faraday, Sir Charles 
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Lyell and Mr. Scutchbury were ap- 
pointed by the government to report 
upon the cause. The burden of this 
work fell upon Faraday. In their 
report they stated that: 

“In considering the extent of the 
fire from the moment of explosion, 
it is not to be supposed that fire- 
damp is its only fuel; the coal dust 
swept by the rush of wind and flame 
from the floor, roof and walls of the 
works would instantly take fire and 
burn, if there were oxygen enough 
in the air present to support its com- 
bustion, and we found the dust ad- 
hering to the face of the pillars, props 
and walls in the direction of, and on 
the side towards, the explosion, in- 
creasing gradually to a certain dis- 
tance, as we neared the place of 
ignition. This deposit was in some 
parts half an inch, and in others al- 
most an inch, thick; it adhered to- 
gether in a friable coked state; when 
examined with the glass, it presented 
the fused, round form of burnt coal 
dust, and when examined chemically, 
and compared with the coal itself 
reduced to powder, was found de- 
prived of the greater portion of the 
bitumen, and in some instances en- 
tirely destitute of it. There is every 
reason to believe that much coal-gas 
was made from this dust in the very 
air itself of the mine by the flame 
of the firedamp, which raised and 
swept it along; and much of the car- 
bon of this dust remained unburnt 
only for want of air.” 

From these various commissions 
and their reports, and the pressure 
of public opinion, the government at 
last was induced to present a bill of 
its own which passed on August 14th, 
1850, with provision for four in- 
spectors, and that the bill should only 
continue in force for five years. The 
trade unions now began to press for 
legislation to make definite safety 
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measures compulsory. A leader was 
Alexander McDonald from Scotland. 
On August 14th, 1855, a law replaced 
the previous one and for the first 
time laid“ déwn a standard set of 
seven rules to be observed by all 
mines. This law also was to continue 
in force for five years. The bill 
introduced by the government on 
February 14, 1860, was designed to 
be a permanent document. This new 
act was supplemented two years later 
by another requiring the provision of 
two shafts at every mine, this new 
act being the result of the imprison- 
ment and suffocation of 205 miners 
on January 16, 1862, in the Hartley 
Colliery, caused by the breaking of 
the pumping beam of the water en- 
gine. One half of it, weighing 20 
tons, fell down the shaft filling up 
the only exit with debris to a height 
of 60 feet from the bottom. 

These two acts mark a definite 
epoch in the history of mining legis- 
lation. The law had been brought to 
very nearly apply to the mining 
science of that period. While con- 
siderable reforms were agitated, no 
further bills were passed until 1872 
when a bill was passed which was 
destined to codify and stabilize the 
mining law for a period of fifteen 
years. This law embodied practically 
all of the principles which now direct 
the administration of the law so far 


as safety is concerned. Subsequent 
legislative acts, while _ relatively 
voluminous, have been based upon 


the application of the principles laid 
down in the mining law of 1872. 
Along with the natural explosion 
hazards there had been introduced at 
a very early age the hazard of gun- 
powder. It had been used prior to 
1627 in Hungary and Germany for 
blasting minerals and was introduced 
in the Cornish mines in 1689. The 
first mention of its use in the coal 
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nines is in 1719 when it is spoken of 
is dealing with a hard rock. It had 
yecome the common blasting agent 
n the early part of the 19th Century. 
n 1831 William Bickford invented 
lis safety fuse which marked a great 
idvance on the earlier crude methods 
f firing charges of powder. Electric 
letonation had been considered 
arlier but was not of practical use 
ise until about 1840. Dynamite was 
liscovered by Nobel in 1867. In 
875 he invented the gelatinous ex- 
losives which were the forerunners 
f present day permissibles. 

As the use of blasting explosives 
n mining extended, the occurrence of 
everal serious disasters caused the 
fovernments of most European 
ountries to study the cause of these 
iccidents. In Great Britain, atten- 
ion had been paid from 1835 and 
uch attention led, in 1872, to the 
Joal Mines Regulation Act of that 
ountry. Special ‘Fire Damp” com- 
nissions in France (1877), England 
1879) and Germany (1880) gave 
onsideration to explosions originat- 
ng from blasting. Early attempts 
0 control blasting flame from ignit- 
ng gas and coal dust included the 
acing of a water cartridge above 
he charge, moist non-combustible 
amping, and a water curtain in front 
f the bore hole. These methods 
lid not solve the problem and efforts 
vere made to devise explosives that 
vould be safe. In Great Britain a 
ommittee was appointed in 1888 to 
nake inquiries into and report on the 
ubject of ‘flameless’? explosives. 
uch progress resulted from about 
897 in “permitted” explosives for 
oal mine use. 

There is some doubt as to when 
leectricty was first introduced into 
ollieries. This in Great Britain was 
robably in Trafalgar Colliery (For- 
st of Dean) where a small pumping 


set was installed below ground in 
1882, and an arc lighting set at the 
pit top in the same year. The de- 
velopment and use of electrical appli- 
ances underground in Great Britain 
has been under strict supervision 
and regulations so that, compared 
with the United States, electric in- 
stallation for underground work is 
small. However, mine lighting of pit 
bottoms and other such permanent 
locations has become general. The 
first satisfactory attempt of under- 
ground lighting was in 1882 in Scot- 
land. 

Portable electric lamps were being 
supplied in 1889 by John Davis & 
Son but the development and use in 
Great Britain has been relatively 
slow. 

As previously stated, Faraday in 
1844 had drawn attention to the ef- 
fects of coal dust in extending the 
flame of an explosion, but the first 
investigator to realize the real part 
played by coal dust in producing ex- 
plosions was Dr. William Galloway 
of Cardiff. Asa Junior Inspector of 
Mines, he had opportunities to see 
the effects of several great explosions 
in Welsh collieries, and he drew the 
conclusion that it is coal dust which 
carries the flame with such disas- 
trous effects along the roads of a 
colliery. 

His conclusion was so unpopular 
that he was obliged to resign his ap- 
pointment as Inspector. Messrs. W. 
H. and J. B. Atkinson then published 
a book, also very unpopular at the 
time, supporting Galloway’s views. 
By degrees, the new views made 
headway and received the support of 
a Royal Commission, which reported 
in 1893 after various very convincing 
experiments had been made for it. 
As study was made of “safety” ex- 
plosives, the problem of rendering the 
coal dust inexplosive was further 
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considered. Watering was partly car- 
ried out or attempted in many col- 
lieries. Dr. Galloway, Mr. Atkinson 
and Mr. Garforth had observed that 
a coal dust explosion was checked 
wherever a considerable percentage 
of stone dust was present on a col- 
liery road. Experiments were con- 
ducted by Mr. Garforth at Altofts 
Colliery, which was under his man- 
agement. Here much of the present 
knowledge relative to the possible 
effectiveness of stone dust was 
learned. The possible dangers of 
damage and injury resulted in mov- 
ing the gallery and apparatus to a 
site near Eskmeals, on the Cumber- 
land Coast away from ordinary hu- 
man habitation. Coal-dust explo- 
sion tests by France at Lievin under 
Taffanel were begun in 1907 after the 
Courrieres disaster (1100 deaths), 
and by Great Britain in 1908. The 
British Coal Commission on Coal 
Dust sat from 1891 to 1894. 

Success in the prevention of ex- 
plosions in Great Britain did not ob- 
tain at once upon the discovery of 
the meczns of prevention. Explos- 
ions persisted but at a declining rate. 
As stated, explosions in the early 
part of the 19th Century were at 
the rate of 40 per year. It seemed 
that with each of the early discov- 
eries, explosions increased in num- 
ber and in violence. Great advance- 
ment, however, has been made in the 
last half century as is shown by the 
accompanying graphs. 

This address to this point has been 
a brief review of the causes of ex- 
plosions chiefly in Great Britain, and 
is a review of the efforts at preven- 
tion. The experience and its result- 
ant legislation in that country is 
equally the heritage of the United 
States. The beginning of coal min- 
ing here was a duplication of the 
experience in the old country, men 
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from the pits there migrating here 
to develop and work the coal mines 
of America for their livelihood. 

The early 18th Century experience 
here in working the coal close to the 
surface, having water and _ choke- 
damp as the chief hazards, was sim- 
ilar to the experience in Great Brit- 
ain of the late 16th Century. The 
greater area and relative shallowness 
of coal measures here presented and 
still present a less acute problem in 
fiery mines as compared with the old — 
country. However, coal production 
here increased at a much greater 
rate, the development of mines and 
the consequent legislation covering a 
much shorter period of time. 

The birthplace of the coal in- 
dustry in America rightfully belongs 
to the Appalachian coal field. In 
1786, twenty years after Pittsburgh 
was laid out, William Penn was 
granted a charter to mine coal in the 
hills fronting the city. Coal was first 
mined along the Monongahela River. 
The first mining company formed 
was in the anthracite field. It was 
the Lehigh Coal Mine Company 
organized in 1808. 

The first explosion disaster, caus- 
ing five deaths or more, recorded by 
the Bureau of Mines, is one near 
Richmond, Virginia, in 18389. It 
caused the death of forty men. The 
next is at Pottsville, Pennsylvania in 
1847 losing seven lives. From 1850 
to 1867, six explosion disasters 
caused the loss of 176 lives, all in 
Virginia. The Avondale disaster was 
the result of a mine fire, the furnace 
igniting the shaft partition. It oc- 
curred on September 6, 1869, and 
179 (Roy gives 109) lost their lives 
through suffocation. This was almost 
a duplicate disaster to that of the 
Hartley Colliery in England in 1862 
both of which were instrumental in 
laws being passed for two places of 
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The leading coal mining states 
quickly adopted mining laws, using 
the British law to guide them. Among 
the first records is an appeal, in 
1858, of the miners of Schuylkill 
County, Pennsylvania, to the State 
Legislature because of the very high 
fatality rate. It was not considered, 
ind in 1866 the bill was again intro- 
Juced but was defeated in the Sen- 
ate. In 1869 it was successful. It 
provided for one inspector for 
Schuylkill County, the other counties 
seing left out. The next year fol- 
owing the Avondale disaster of Sep- 
ember 6, 1869, a law was enacted 
for the anthracite field. There was 
10 effort to have its provisions in- 
elude the bituminous field, the soft 
-oal miners of Pennsylvania making 
10 legislative effort until 1876 when 
4 commission was appointed by the 
Legislature and the first mining law 
was enacted on the 19th of April, 
1877, providing for the regulation, 
ventilation and inspection of the bi- 
uminous mines of that State. 
Illinois is the first state in the 
inion to recognize by legislation the 
1eed for laws in the bituminous coal 
ndustry. Many efforts were made 
rior to 1870 in that direction but 
hese had proved ineffectual. When 
he Constitutional Convention of 
870 was organized, however, one of 
he first committees formed was on 
‘Mines and Minings.’”’ One of the 
irst reports presented for the con- 
ideration of that body of men, was 
repared by the committee. A very 
ull discussion of its merits took 
lace on the 24th of January, 1870, 
nd resulted in incorporating into the 
onstitution the following language 
f article four of section twenty-nine: 
“Tt shall be the duty of the General 
\ssembly to pass such laws as may be 
iecessary for the protection of oper- 
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ative miners, by providing for ventil- 
ation, when the same may be re- 
quired, and the construction of es- 
capement shafts, or such other ap- 
pliances as may secure safety in all 
coal mines, and to provide for the 
enforcement of said laws by such 
penalties and punishments as may be 
deemed proper.” 

With this section as a basis, many 
legislative acts on coal mining were 
made during the decade 1870-80. The 
first Illinois mining laws enacted 
under the provisions of the Constitu- 
tion was by the 27th General As- 
sembly (1871), approved March 27, 
1872. It provided for inspection of 
mines by county inspectors and all 
reports to be made to county boards 
for the health and safety of persons 
employed in coal mines. The follow- 
ing session a change was made mak- 
ing the County Surveyor ex-officio 
inspector of mines. This was un- 
satisfactory and on May 23, 1877, the 
Act of 1872 was amended by creating 
office of mine inspector in each 
county where mining was carried on, 
giving the County Board the right to 
appoint inspectors in their respective 
counties. Great dissatisfaction existed 
in regard to inadequacy of the laws 
and to the county inspection service 
because of its inefficiency so that on 
June 18, 18838, the 33rd General 
Assembly passed a complete revision 
of the mining laws of the state, in- 
cluding a state mine _ inspection 
system. The other leading coal min- 
ing states had preceded Illinois in the 
adoption of this system of inspection. 
The county inspection system, how- 
ever, was not abolished, the resultant 
mining law authorizing state mine 
inspectors to require county boards 
to employ county mine _ inspectors. 
Nearly all coal producing counties 
employ county inspectors as _ assist- 
ants to the state mine inspectors. 
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Ohio was the second state in the 
union to receive legislative recog- 
nition in the bituminous fields, 1873: 
Maryland was third, 1876; and Penn- 
sylvania was fourth, 1877. The other 
states soon followed until now all of 
the coal mining states have laws 
fairly commensurate to the mining 
science of today in the prevention of 
explosions. 

As in the earliest years of coal 
mining in the old country, explosions 
here increased at an alarming rate 
for many decades. One would ex- 
pect, having a less gassy condition 
and the experiences of the old 
country, that the explosion rate here 
would be less than in Great Britain. 
The two graphs on print No. 1 show 
that explosion fatalities per 100,000 
men employed and per 1,000,000 tons 
of coal produced are less in that 
country. 

Coal mines in the United States 
were at first almost wholly manned 
by emigrants from coal producing 
countries. These’ men brought over 
with them both their experience and 
desire for greater independence. They 
left a strict supervisory system of 
mining approaching militaristic regu- 
lations, to work in a loosely regulated 
system in which discipline as known 
in the old country did not exist. 
There were also many employed in 
the mines here as miners, but who 
had never worked in mines. The 
growing youth became full-fledged 
mine workers without the training in 
safety procedure and apprenticeship 
regarded essential over the sea. Tales 
at the fireside, at times exaggerated, 
tended to impress the young that the 
discipline their fathers lived under 
was oppression. Need for individual 
care against explosions was apparent- 
ly of but little importance and there- 
fore was not stressed. Legislation 
seemed to be the hope to prevent ex- 


plosions, but even as legislation be- 
came enacted, ventilation improved, 
and inspection increased, there was 
an alarming increase in number of ex- 
plosions and number >f explosion 
fatalities. 

During the three decades from 
1880 to 1910, an excessive number 
of explosions from the handling and 
use of black powder added to the ex- 
plosions originating from fire-damp. 
States, such as Iowa, having practi- 
cally no gas hazard, began to have 
explosion disasters. In some sections 
coal mining resembled quarrying. The 
quantity of black powder used for 
one blast would occasionally be the 
entire contents of one 25 pound keg 
and frequently one keg to break 
down sufficient coal for one man for 
one day. An illustration of the in- 
creased use of black powder is that 
in the 5 year period 1882-6, (no 
mining machines reported) 74 tons of 
coal per keg of powder were pro- 
duced in Illinois, while in 1902-6, 
(an average per year of 672 mining 
machines were reported) only 41 tons 
per keg were produced. 

There are many who can recall the 
controversies on stopping the fan at 
shooting time, and the discussions on 
the explosiveness of coal dust during 
this period. The 1888 coal report of 
Illinois refers to coal dust as being 
the ‘‘new danger in coal mines,” al- 
though the first recorded explosion 
disaster of the State, January 9, 
1883, in Coulterville, had been known 
as being initiated by a black powder 
shot and propagated by coal dust. 

America was slow in taking up the 
study and application of “Safety Ex- 
plosives,” and up to 1902 very little 
was done. At this time, the DuPonts 
sent a man to Europe to study what 
had been done there since the ap- 
pointment of their “Fire Damp’ com- 
missions. This resulted in the in- 
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stallation (1904) of testing equip- 
ment in the Company’s Jaboratory 
and later (1907) the Technologic 
Branch of the U. S. Geological Sur- 
vey to study mine explosions and 
explosives. The Pittsburgh Testing 
Station was opened on December 3, 
1908. The Technologic Branch was 
raised to the status of an independ- 
ent bureau in the Interior Depart- 
ment by the act of May 16, 1910, 
which created the U. S. Bureau of 
Mines “to make diligent investiga- 
tions of the method of mining, es- 
vecially in relating to the safety of 
miners, the use of explosives and the 
orevention of accidents, and other 
matters relating to mining.’’ The 
work done at the experimental mine 
and the explosives testing laboratory, 
located at Bruceton, Pennsylvania, is 
very well known. With the introduc- 
tion of good permissibles in 1908 
there came a rapidly increasing de- 
mand for this type of explosives so 
that by 1924 about 50,000,000 
pounds were used annually in the 
coal industry of the nation. At that 
time consideration was being given 
to the loosening of coal by the ex- 
pansion of the inert and harmless 
zas, carbon dioxide. This requires a 
steel cartridge. It is a permissible 
device and is used in some of the 
gassy mines in this nation and in 
Europe. A new device being intro- 
duced at this time (1933) is one that 
uses carbon dioxide and compressed 
air, and another using only com- 
pressed air. 

As prevention against blasting suc- 
ceeded, a new hazard in the ignition 
of gas developed. The machine age 
in coal mining is considered as having 
begun with the mining machine. The 
compressed air puncher was _ intro- 
duced in the early 80’s but its life 
was short after the introduction in 
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the early 90’s of the electric chain 
mining machine. The electric loco- 
motive was introduced at about the 
same time, and since then the growth 
in the use of electric energy in coal 
mines throughout the nation has been 
phenominal. From 1910 to 1923 the 
number of electric locomotives in- 
creased from 5000 to 20,000. Mech- 
anization in mines of the United 
States is generally understood as 
electrically driven machinery. 

Explosion disaster fatalities from 
ignition of electric ares or sparks 
have increased. In 1981, 154 of the 
264 fatalities were from electric ig- 
nition, in 1931, 13 of the 56 fatal- 
ities, and in 1932, 14 of the 145 
fatalities. For the 3 year period, 
39% of the explosion disaster fatal- 
ities were from electrical ignition 
origin. The Bureau of Mines grants 
permissibility to flame-proof  elec- 
trical machinery. This is the most 
difficult of the permissible equipment 
to be kept flame-proof because of 
the frequent'need of repair of the 
machines and the difficulty in main- 
tenance in accordance with their 
original permissible standard. 

The first miners’ electric lamp ap- 
provals given by the Bureau of Mines 
were in April, 1913, at which time 
three lamps were placed on the per- 
missible list. These were later with- 
drawn. The first permanent approv- 
als were three lamps in 1915. The 
original intent was the use of a lamp 
that would not ignite gas. The suc- 
cess of that original intention is be- 
yond question. There has been added 
the factors of practicability and 
greater illumination, and the success 
of these is also beyond question. The 
following tabulation is given to show 
the rapid growth of this safety fac- 
tor in the United States. 
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Flame Electric 
Lamps Lamps 
IPAS ey = None 
SbG habs a ee ee 140,000 20,000 
UI QPA) (es ee 100,000* 140,000 
No 2 ee a 80,000* 200,000 
1:93 () ere 65,000* 260,000 
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*Hstimate. 


The Bureau of Mines has experi- 
mented extensively upon coal dust ex- 
plosions and the value of rock dust, 
in its experimental mine, and has 
published the findings from time to 
time. This work was begun in 1911 
and has progressed to the present al- 
most without interruption. The first 
practical application of rock dust in 
the United States to prevent the 
propagation of an explosion by coal 
dust was in 1912 in the Delagua 
mine, Victor American Fuel Com- 
pany, Colorado. The second was in 
the Old Ben Coal Corporation mines 
in Southern Illinois. This second was 
the result of a terrific explosion of 
coal dust, initiated by gas ignited by 
open light, in Old Ben No. 11 Mine 
near Christopher. This explosion was 
on Thanksgiving night (November 
29, 1917) and caused instant death 
to the 17 men who were in the mine. 
600 men were employed on the day 
shift. Flames shot several times far 
above the surface of both shafts from 
the workings 600 feet below. The 
explosion extended into every portion 
of the workings, except that it was 
stopped in two rock cuts that.had 
been driven through a “roll.”’? With 
the assistance of the Bureau of 
Mines, the coal dust explosion hazard 
of all the Company’s mines was de- 
termined and all the Old Ben mines 
were rock dusted during the next 
few months. The Coal Company de- 
veloped barriers and troughs to suit 
the conditions encountered, and de- 
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veloped an electrically driven rock 
dusting machine to coat the roof, 
ribs and floor. This latter method 
proved to be the most efficient and 
became the standard method of ap- 
plication. The Company patented 
the three methods and gave them to 
the government so that all who may 
desire may use them. 

The Company’s success in prevent- 
ing propagation of explosions by 
means of rock dust became widely 
known and mining men from all the 
chief coal mining states and nations 
visited the Company’s mines between 
the years 1917 and 1924. ‘This peri- 
od is accepted as that during which 
rock dusting “was sold” to our in- 
dustry. Rock dusting is now done, 
either in whole or in part, in many 
of this country’s mines that are re- 
cognized as having the hazard of ex- 
plosion from coal dust. 

There have been other agencies de- 
veloped resulting from explosions and 
the efforts made towards their pre- 
vention. Mine safety appliances 
companies, having among their equip- 
ment that pertaining to explosion 
prevention, are important factors. 
The personnel 


in the study uf explosion causes and 
efforts towards their prevention, but 
also in keeping the coal-mining mind 
explosion conscious. 

Various methods, based upon hu- 
manitarian, educational and economic 
motives, chief of which are our min- 
ing schools, the U. S. Bureau of 
Mines, our state mining departments, 
mining periodicals, our mining im 
stitutes, numerous coal producing 
companies and compensation acts 
have and are giving this subject much 
attention. The thought and work 
done by these various agencies 18 
good in quality and large in quantity: 


The only factor of weakness is the 


When buying, please consult the Advertising Section. 


of these companies 
have not only been of great influence — 
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nall percentage reaching and being 
ecepted by those at work in the 
ines. 

My address to this point has been 
f a chronological nature, simply be- 
i a review concerning mine explo- 
on causes and prevention from the 
irliest records to the present time. 
abulated data upon causes of igni- 
on are obtainable from state and 
deral annual reports. I wish now 
include statistical data for as much 
' the period of this address as I have 
cords. This data is shown in the 
lowing four tabulations and graph- 
ally in the four plates made from 
em. 

More scientific thought and legis- 
tive effort has been given towards 
e prevention of coal mine explo- 
ons than to all other coal mining 
zards put together. There has not 
en, however, an accomplishment of 
zcess that is warranted by the ef- 
wets made; that is, the success in 
eventing explosions is not in pro- 
etion to the advanced knowledge 
1 laws applicable towards their 
vention. There is no question but 
't the pioneers who formulated our 
uing laws felt that they had done 
reat work towards the prevention 
»xplosions. It is certain that they 
cipated greater progress than has 
‘ obtained. 


Vhe following graphs show that 
Nat Britain has in the last half 


ury made considerable success. 
is despite the deeper seams 
M<ed, therefore more gas and 
ter difficulty of ventilation 


de after decade. One of the chief 
ons for their success in lowering 


the explosion fatality rates is the 
strict application of their mining 
laws. Their tendency of strict com- 
pliance with law and order on the 
surface is observed in the mines and 
has added to it a sort of militaristic 
obedience and responsibility. There 
is also an approach to stabilization 
of mining methods resulting in one 
generation of mining men carrying on 
the work of the preceding generation. 


The tendency here in the states is, 
natural to a younger nation, speed 
and change. This is evinced upon 
our highways as well as in our mines. 
The price of greater freedom is less 
responsibility. 

We now have three centuries of 
coal mine experience behind us. It 
is difficult to imagine the quandaries 
and consternation of the earliest 
pioneers of our industry who suf- 
fered explosion and loss of which 
they did not know the cause. We of 
today know the causes of explosions 
and the means for successful preven- 
tion. We cannot plead ignorance of 
adequate preventive measures in this 
enlightened day. Success in the fu- 
ture may depend upon the discovery 
of new preventive methods: in all 
probability, however, it will hinge 
rather upon how thoroughly the pres- 
ent known means of prevention are 
applied. 


Cc. F. Hamilton: I think we 
should have some interesting discus- 
sion on this paper and will call first 
on Mr. McFadden. 


G. C. McFadden: I believe all of 
you who have been connected with 
the mining industry are familiar 
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Table No. 1 
TREND OF EXPLOSION DISASTERS AND FATALITIES IN U. S. 
BITUMINOUS MINES AS RELATED TO MAN-SHIFTS 


AND TONNAGE ack : 
1888-1933 i 
Percentage of Total Occurring Within Each 5 Year Period 

v S \ 

2 : a3 | 

& = =r ‘g x 

- rs a 33 38 o.3 b. 

: : é as ee eee 53 g 

e Pa i S32 oe ce 

2 za 3 g? 3 oo 5 lee 3 

ik = Die eds See Mes re Ou Zz fu 
1888-92 540 3.47 208.23 5.04 6 1.95 335 3.76 
1893-97 668 4.29 230.83 5.58 15 4.87 319 3.58 
1898-02 1,058 6.73 350.17 8.47 26 8.44 833 9.34 
1903-07 1,615 10.37 491.20 11.89 52 16.88 1,825 5 )20%a 
1908-12 LOS G26 572.20 13.85 56 18.18 . 1,492 Gg 
1913-17 ype) MWayatal 686.200 5.4.0 38 LOW72 1322 ae ieee 
1918-22 2,452 15.75 611.86 14.80 PY) Sale 454 5.09 
1923-27 2,660 17.09 584.04 14.16 49 15.91 1,456 iG%se 
1928-32 Pisin, Nal (Nee3 447.66 10.88 42 13.64 880 9.87 
45 Years 15,570 4,133.41 308 8,916 


*Causing five or more fatalities. 
**From explosion causing five or more fatalities. 


PLATE NO 1 
PERCENTAGE OF TOTAL Fotolities, 
Explosion Disasters (Sor more folalities) 
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occurring within eoch 5 year period 
1888-193 
U.S. Bik Mines 


PERCENTAGE 
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Table No. 2 
PLOSION DISASTERS—AVERAGE ANNUAL FATALITY RATE 
PER MILLION SHORT TONS IN EACH FIVE YEAR PERIOD 

1888-1932 
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UNITED STATES 


GREAT BRITAIN 
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PLATE N&@2@ 
EXPLOSION DISASTERS 
Involving the loss of Sand 10 lives or more 

Averoge number ot fatalities per 
million short fons of coal produced 


1888 - 1932 
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Table No. 3 


EXPLOSION DISASTERS INVOLVING THE LOSS OF 10 OR MORE LIVES 
Average Number of Fatalities for Each Year of the 5 Year Periods 


Per 100,000 Employed 
1888-1932 ae 


UNITED STATES 


GREAT BRITAIN 
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Average number of falalities for each year of the 
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Table No. 4 
TALITIES IN EXPLOSIONS OF FIREDAMP OR COAL DUST 
NVOLVING ALL EXPLOSIONS RESULTING IN FATALITIES 
SHOWING TRENDS IN PERIODS OF FIFTEEN YEARS 
UNITED STATES—1914- 1930 GREAT BRITAIN—1885- 1929 
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with the Mining Investigation Com- 
missions that have been appointed 
for each legislative session to make 
recommendations for needed changes 
in our mining laws. Wm. Starks was 
a member of the first commission ap- 
pointed. 

Our good friend, John E. Jones, 
and I worked for three years and put 
in a lot of time to make some con- 
structive changes in the law. But in 
the final windup we found that all 
of our work had come to naught, and 
that our hands were tied, because we 
could not get even one change that 
could be agreed on 100%. I would 
like to have Mr. Starks give you a 
statement on this. 

Wm. Starks: In the matter of 
correlation of mining laws, you have 
one factor to contend with, and that 
is your State Legislature. I don’t 
know how many of you have been in 
Springfield and seen the State Legis- 
lature in session, but I want to say 
that most of the members in the 
legislature have very little knowledge 
of coal mining conditions. 

One time I spent three months with 
a fellow who was a very able man. 
We met practically everyone in the 
State of Illinois that ought to know 
about mines and mining. We had a 
copy of the mining laws of each and 
every state, and after all the effort 
we had put out and changes we had 
recommended, not one of them was 
adopted. It is an almost hopeless 
task, as there are only about five or 
six men in the legislature who know 
anything about mining. 

I read a paper about three years 
ago on this boat trip. in which I re- 
viewed the mining laws since 1883. 
In this paper I compared our mining 
laws to a shed that was built and then 
a little added on to it every now and 
then. There is no reason why they 
should say a cross-cut should be 
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driven about 60 feet. This was all 
right when the law was made, but 
we have better ventilation than we 
ever had before, and we have differ- 
ent conditions now. For instance 
down in Treadwell’s mine at West 
Frankfort they are using a McKinley 
machine that cannot drive a cross-cut. 
But as long as he keeps the air to 
the face, why should he be put t 
this extra expense? Gentlemen, 
tell you as long as you can put th 
air to the face it does not make an 
difference how far the cross-cuts are 
apart. BR 

John Millhouse: I don’t know 
whether you men are aware of 


given the administrative powers ¢ 
the State Mining Law, which practic 
cally eliminated the functions of 
State Mining Board; that is, un 
the present set up the State Mi 
Board does not have the administr 
tive function of the old State Mining 
Board. ; 
As time goes on, our laws dot 
fit in as they should do. 
changes have taken place in min 
and every man knows you ¢ 
live up to the letter of the law. 
The last legislative commissior 
voted a lot of time in formula 
changes in the mining law. I list 
in on a lot of their discussions, 
they asked me if their propo 
changes suited me. I said, Y 
you could get them through th 
lature. At that time I had no 
that I would be called befor 
legislature. However, I was | 
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1 the best I could, but as you 
w nothing was done. 


e@ was one proposed change, 
1, that I was not in favor of, 
at was the abolishing of the 
mine inspector. By this I do 
an that a county that had only 
ne would be expected to hire 
But mines are not inspected 
n as they should be. The in- 
n of mines by the State and 
is a free service and shoud be 
something. I believe in keep- 
county mine inspector, but I 
believe in keeping one in 
county. I believe our State 
ispectors are over-loaded now, 
en you go to the working face 
s time. One thing I regret 
s that there are more mine in- 
s interested in what they re- 
han in the work they do. I 
they do not take their work as 
ly as they should. 
laws need many changes. 
‘ou come to the explosive ques- 
ere are different methods of 
g down coal being initiated. 
2 improving along that line. 
rdox method is very interest- 
Sut this method as all other 
1as been abused. This method 
en in limited use for about 
ears when I took office. It 
ine used in a dangerous man- 
id there are men here who 
hat men had been killed by 
ying shells used in the Cardox 
». I called the attention of 
nklin county men to this con- 
We have need of a law for 
rm of explosive, although at 
le it is under the shot firers’ 
ind now we are getting into 
method of breaking down coal, 
ese new methods call for 
; in our laws. 
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Our laws are obsolete in many 
ways, and there is need of a change. 
We have some wonderful mining 
laws, but they do not fit in with the 
times. The individual mine does not 
have power any more, the company 
has it, and the restriction of that 
power is a serious proposition for 
the Department of Mines and 
Minerals. 

There was one other point where I 
disagreed with our mining commis- 
sion, and I hated to do it, and that 
was the exploding of explosives while 
the men were in the mine. If there 
is any exploding needing to be done, 
it should be done when the men are 
out of the mine. 

Wm. Starks: I wish to disagree 
with our illustrious friend on some 
points. He speaks of. the Mining 
Board as it is now constituted. The 
Mining Board has functioned for 
many years, and I want to tell you 
today that the Mining Board is func- 
tioning and the operators are well 
represented. Our present Director of 
Mines & Minerals does not assume 
any undue authority, and the State 
Mining Board interprets the law as 
it thinks it should be interpreted. 

The present State Mining Board is 
going to function as it should. It is 
not going to enter into any personal 
or political fights in any way, and 
we are not going to let either politics 
or labor troubles enter into any de- 
cisions which we may be called upon 
to give. 

John Millhouse: We have had a 
sorry situation in Illinois as far as 
labor conditions are concerned. All 
of our laws seem to have broken 
down. 

Enoch Martin: As I understand it, 
one of the purposes of this Institute 
is to foster and promote ideas to 
make mines a safer place to work. 
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Laws that are adopted in the legis- 
lature are devised from a humanitar- 
ian standpoint to protect the fellow 
who does the menial task and also for 
the man who directs him. 

I wish to assure you that there is 
no friction whatever between the 
present State Mining Board and the 


Director and the Assistant Director 
of the Department of Mines & 
Minerals. . 1 

C. F. Hamilton: If there is no 
more discussion-on Mr. Jones’ paper 
will ask Mr. Marsh to present his 
paper on “The Use and Advantages 
of Light Weight Mining Equipment.” 


THE USE AND ADVANTAGE OF LIGHT WEIGHT: 


MINING EQUIPMENT 
By I. D. MARSH 
Supt., Aluminum Ore Co., Belleville, Il. 


Only a few years ago it was be- 
lieved that extreme weight was neces- 
sary in an automobile for control and 
safety at even moderately high 
speeds. Until just recent years the 
railroads continued to build heavier 
and heavier rolling stock for safety 
and comfort and as they then thought 
to make high speeds possible. Today 
all this is changed and the lightest 
cars have comfort and speed and 
safety far beyond that of the heaviest 
cars of a few years ago. Their light 
weight design makes the new high 
speeds possible with entire safety. On 
the rails new light alloy trains are 
beginning to change the entire trans- 
portation picture, for speed, comfort, 
safety and lower operating costs bid 
fair to revolutionize their entire pas- 
senger and express carrying problem. 
In the mining industry comparable 
progress is being made with reduction 
in weight a major factor in many 
cases. 

You are all familiar with the 
gigantic stripping shovels which are 
today uncovering nearly 20% of the 
coal mined in Illinois. The 20 cubic 
yard buckets or dippers for these 
shovels are commonplace, but dippers 


When buying, please consult the Advertising Section. 


up to 30 cubic yard capacity are now 
being considered, made possible on 
present shovels by the use of light 
alloys. In the smaller sizes, through 
the use of these materials a 5 yard 
bucket has replaced a 2% yard 
bucket and a 16 yard bucket a 1 
yard one without other change in the 
equipment. The reduction in dea¢ 
weight of the buckets is being turned 
into increased pay load. This shove 
development is recent, however, em 
gineering progress will undoubtedly 
extend the use of light alloys to the 
dipper sticks and shovel booms ane 
equipment. It is now common pré 


line booms of light alloys, in f 
these materials make the present lon! 
boom lengths possible. 

As a general rule excessive de 
weight is a serious handicap espe 
cially where acceleration is eatin 
power or heavy impact is shorte 
the life of equipment. Under 
conditions the application of st 
light alloys can help lower costs” 
solve many difficult problems. — 
now possible to get light alloys i 
standard sizes and forms and $ 
tural shapes which are equal to § 
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steel in strength per square inch 
f one-third the weight. Light 
- castings and forgings are also 
ble in high strength heat 
1 alloys. 

the tipple, screens and con- 
/are operated which weigh two 
ee times the weight of the coal 
e over them at capacity, and 
re probably at capacity only a 
percentage of the time. This 
; is started and stopped again 
50 to 150 times a minute. Re- 
weight would reduce vibration, 


» the needed structure to sup-, 


nd reduce the power to drive. 
acturers are using light alloys 
vibrator type screens and con- 
- and have by this means in- 
d the efficiency of these 
7 moving units. 
ial type conveyor buckets fab- 
1 of light alloys reduce their 
costs and increase capacity. 
ing the weight of cages and 
has come in for considerable 
sion with many engineers in the 
-w years and numerous installa- 
lave been made in this country 
ore especially in Canada, Eng- 
Germany, France, Russia, 
, ete; What advantage is 
by reducing the weight of two 
which are in balance is the 
uestion usually asked. As the 
ons in every shaft are dif- 
, no discussion will fit all or 
ajority of mines. There are, 
er, several factors which are 
yn to all hoists. 
all installations any reduction 
weight of the cages will reduce 
pe load and cost, and increase 
‘ety factor, and rope life. This 
; also to all elements of the 
train from cage chains, rope 
s and hitching, bearing loads, 
pressures, breaks and anchor- 
Cages are only in balance 


when at rest. The moment they start 
to move they become unbalanced, the 
one hoisted increased by its inertia 
and the other decreased as far as its 
rope pull is concerned by the same 
factor. As the hoist acceleration ap- 
proaches the speed of falling bodies 
the cage being lowered approaches 
zero in rope pull regardless of its 
mass or weight and in the first few 
seconds where the maximum power 
loads come, the air speed of the cage 
is low enough to have little effect. 


On the other hand every pound 
hoisted is taking its power toll in 
accelerated load. So that, though 


balanced at rest, cages approach a 
totally unbalanced condition as ac- 
celeration approaches the speed of 
falling bodies and at every inter- 
mediate speed the conditions fall in 
between these two extremes. The 
peak power loads and total power 
loads in hoisting should always be 
reduced by lighter cages and lighter 
rope loads. The amount of saving 
would be different for each hoist but 
as probably one-third of each hoist 
cycle is acceleration, one-third con- 
stant speed and the last third coast- 
ing in, the saving would cover fully 
half the power cycle and if power is 
used for breaking, the same saving 
would hold true for deceleration. 
There are also several special cases. 
A hoist which is underpowered could 
increase its acceleration rate and its 
capacity by lighter loads. Skips 
which are limiting the mine capacity, 
or the bottle neck in the operation, 
can have part of their dead load re- 
placed by light alloys of high strength 
and their size increased to greater 
capacity, without other change. Thus 
the mine capacity can be increased 
with the same number of hoists or 
the old tonnage handled with fewer 
hoists relieving possible congestion at 
the bottom and releasing empties 
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quicker. This would be much cheap- 
er and easier than new hoists. In 
changes to mechanized loading 
where larger capacity mine cars were 
needed, new light cages would solve 
an overloaded hoist condition. 

One other condition rather preva- 
lent throughout the coal mines is that 
many cages have been rebuilt year 
after year and constantly beefed up 
and strengthened to enable them to 
handle the faster hoisting and added 
abuse. This has overloaded ropes 
but cages continue to fail. In gen- 
eral these cages have just grew, like 
Topsy, and considerable improve- 
ment could be made by careful en- 
gineering and design. Probably in 
every case adding strength has also 
added weight which means added 
shock and impact loads so that the 
results have been at least partly lost. 
If, however, added strength were ac- 
companied by less weight and conse- 
quently lower stresses great freedom 
from failure would result. 

In the mine a great deal of the 
equipment must be used and carried 
about by hand labor. The coal drill 
has gone through a complete trans- 
formation in the past ten years and 
if any of you were shown today the 
electric coal drill which we pur- 
chased 12 years ago, you would laugh 
at it, and yet outside of being bulky 
and weighing about 225 pounds it is 
a good drill. All the manufacturers 
of this type of equipment have made 
great progress but the outstanding ac- 
complishment is reduction in weight. 
One of the newest drills weighs only 
38 pounds. Engineering and design 
are large factors in this, but all of 
this equipment today has as a major 
material, some of the light strong 
alloys. One of the new developments 
in fans which has been very success- 
ful owes part of its efficiency to the 
characteristics of its light alloy 
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blades. These are special tools of the 
mining industry. Two general pur- 
pose tools whose new light weight 
should make them of special interest 
to us are a safety chain hoist and 
serew jack. The chain hoist of more 
or less standard design but using a 
maximum of light strong 
weighing only 58 pounds, would be 
mighty useful in tight situations 


entry. 
The majority of the light alloys 
highly resistant to corrosion in mi 
conditions and so are admirably fitted 
to its service. 
This resistance to weak acid waters 
and moisture makes their use in t 
form of a non-skid safety tread pl 
ideal in escape ways and tipp 
where painting and other protectio: 
is often impossible. Tools also ha 
the added advantage of a per 
nently bright color and so are easily 
seen and less apt to be covered up. — 
One of the most recent develo 
ments in special mine tools is a li 
of rail benders and a punch for t 
lighter rails. This is a very se 
service but here the weight of t 
tools is a major factor in their ef 
ciency. Here again by some develop 
ment in design and the use of 
strong light heat treated alloy ca 
ing, a bender for 25 pound rail al 
under, weighs less than 20 po 
and has been tested to 58,000 po 
screw pressure before failure. 
other sizes for 40 pound rail and | 
pound rail show similar savi 
weight, weighing approximately 
that of the best design of older ty 
The punch designed for 20-25 and « 
pound rails weighs only 26 po 
and should make the fishplating 0. 
inside track and short rail unive 
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‘e. It should work equally as 
yr preparing these size rails for 
ess type bonds. 
as not been possible to cover 
developments and applications 
reduction in weight was a 
factor for ease, safety, 
ny or efficiency in the time at 
It has rather been my purpose 
ark upon those applications of 
light alloys with which I was 
amiliar and suggest by example 
ssibilities for development. The 
acturers are giving the mine 
or and mine laborer the finest 
n the world as fast as we call 
2m and has recognized with the 
f industry that excess dead 
is waste. It is now possible in 
vn shops at the mine to take 
stor into consideration and with 
esent tools and equipment use 
w strong light materials in our 
_and in all those special ap- 
s which we make for ourselves 
r it be a hand truck for the 
-or a splint for the safety box. 
lon Cargal: Would like to ask 
larsh what his company has 
n regard to developing lighter 
pes for mining machines. 
Marsh: Light alloy jack pipes 
eveloped and they have worked 
mirably well. We put alum- 
illoy jack pipes on a loading 
e for nearly two years now, 
ey have worked out very well. 
pipe in the light alloy weighs 
18 pounds for a 7 or 8 foot 
hile an iron or steel pipe of 
me size will weigh 40 or 50 


bh F. Joy: In using this 
um alloy for jack pipes, can 


they be straightened and retain their 
original strength? 


I. D. Marsh: Yes, they can. But 
not by heating them. These 
jack pipes are ordinary double 


strength pipes, and can be straighten- 
ed by dropping them across a wooden 
timber. 

Wm. Starks: Mr. Marsh, I under- 
stand you are a representative of the 
Aluminum Ore Company. How can 
your product be welded? 

There are about twenty alloys on 
the market that are available. The 
simple alloys, which are not heat 
treated, can be welded by the ox- 
acetylene torch or the electric are 
torch. In the higher strength heat 
treated alloys welding can be done but 
it takes out the temper. Will your 
product respond to electric welding? 

I. D. Marsh: Yes, it can be done, 
but it takes some practice and skill. 

C. F. Hamilton: The Chair regrets 
very much to bring this interesting 
discussion to a close, but we are 
running over our time, and will now 
stand adjourned until after lunch. 


AFTERNOON SESSION 

Harry Treadwell: This afternoon 
we will have as our chairman, C. J. 
Sandoe. I now turn the afternoon 
session over to Mr. Sandoe. 

C. J. Sandoe: I am sure you all 
realize that it takes a lot of time and 
effort to get these papers together, 
and I know you will all give them 
your earnest attention. 

The first paper on the program is 
“Coal Saw Development and Its Pos- 
sibilities in Illinois,’ presented by 
Joseph F. Joy. 
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COAL SAW DEVELOPMENT AND ITS 
POSSIBILITIES IN ILLINOIS 


MINES 
By DEWEY E. JOY _- - 
Sullivan Machinery Co., Chicago, fil. 


The ultimate objective of the 
coal operator is to produce coal of 
such commercial value that will en- 
able him to not only meet competi- 
tion but to conduct a profitable busi- 
ness as well. The development and 
introduction of machines for coal 
mine use has served greatly to im- 
prove mining methods and increase 
production. Combined, these factors 
have contributed in no small way 
toward a reduction in mining costs. 

The machinery used at the work- 
ing face has served to cut the coal, 
drill for explosives and load the coal 
into mine cars or some other trans- 
porting conveyance. The only re- 
maining operation that was not per- 
formed mechanically was the dis- 
lodgement of the coal. This has 
always been accomplished by the use 
of explosives because it has been con- 
sidered the only practical and eco- 
nomical means of breaking down the 
coal. 

Until recent years little or no 
thought was given to the destructive 
effects that explosives had on the 
quality of the product. The economic 
distress through which we  haye 
passed since the World war has 
brought about a changed condition in 
the industry. The consumer is mak- 
ing more exacting demands on the 
producer. Quality now governs the 
available markets more decidedly 
than ever before and overproduction 
has served to beat down the prices of 
the smaller less desirable sizes to such 
an extent that many mines were 
forced into idleness because they 


knew of no available means by which 
they could improve their situation. 
“How can I reduce my slack output 
and obtain a firmer coarse product’ 
became the cry of the hour. As a 
result, the explosive manufacturer 
was called upon to furnish a slower 
and smoother acting powder that 
would have less shattering effect on 
the coal. Much experimenting was 
done in the mines to determine the 
necessary amount of explosive to 
properly dislodge a cut of coal and 
thus improve the efficiency and cost 
of shooting as well as the quality of 
the product. Considerable progress” 
was made and the cooperative spirit 
of the powder manufacturers is to be 
commended for the time and effort 
they contributed to this good cause. 

It was this trend, however, that— 
attracted the attention of Mr. J. F. 
Joy about the year 1929 and inspired 
him to develop a machine that would 
mine and dislodge the coal without 
the use of explosives but still prepare 
the coal in such manner that it could 
be loaded without difficulty. 
Through a desire to advance the im 
terests of the coal mining industty 
this machine, now commonly know! 
as the “Coal Saw’ has been per 
fected and the ‘Sawing System of 
Mining” established. This develop- 
ment has since been acquired and 18 
now being marketed by the Sullivan 
Machinery Company. 

The soundness of this new system 
as well as the design, construction 
and application of the coal sawing 
machine has been more firmly estab- | 
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by the fact that a number of 
perating companies now have 
nines completely equipped with 
aws and have identified them- 
as producers of Sawed Coal 
vely. Mines that formerly 
ed at little or no profit have 
e use of coal saws, become 
profitable operations. As a 
the Coal Saw and the Sawing 
1 of Mining have become a 
of paramount importance to 
ul mining industry. 

those yet unfamiliar with the 
x System of Mining and the 
r in which sawed coal is pro- 
it may be somewhat difficult 
alize the simplicity with which 
be quickly applied to the aver- 
line. It is not necessary to 
> from any preferred method 
yvering the coal or change the 
of the mine. Whether it be 
room and pillar, long wall or 
iodification thereof, this new 
ie reduces the mining cycle to 
plest form. The coal is sawed 
»mpletely dislodged from the 
f the seam in one easy opera- 
It is then loaded in the usual 
as 

ared to meet any specific re- 
ents, several types of coal saws 
w available after having been 
xhly tested under actual oper- 
onditions. The Type 6-A is a 
mounted machine which per- 
all of the sawing operations 
‘esting on the mine track. It 
ble of sawing horizontal slots 
coal face to a distance of 18 
either side of the track center 
[t also saws a vertical slot in 
il face from the floor to the 
any point from the center line 
‘k to 12 feet on either side. 
vertical slots may be made to 
rallel with the track and thus 
} sawing a straight rib. The 


flexibility of the machine and its ease 
of operation permits the turning of 
room necks, crosscuts and the mining 
of pillar coal without special prepara- 
tion. It is adapted to use in seams 
of coal 3 feet thick and upwards to 
as much as 8 feet. It weighs ap- 
proximately 6% tons and can be ac- 
commodated by rails weighing 20 
pounds to the yard. 

The types 51-B and 52-B saws are 
of a design somewhat different than 
the type 6-A. They perform all of 
the sawing operations from the mine 
floor. They are transported from 
one working place to another by an 
independent motor driven truck pro- 
vided with high and low speeds in 
either direction. Upon reaching the 
working place the saw is unloaded 
and moved to the face by means of 
steel ropes and self-winding drums. 
When the sawing cycle is completed 
the saw is then loaded in the same 
manner and moved to the next place. 
These machines are adapted to use 
in a seam of coal measuring 3 feet in 
thickness and upwards to 5 feet. 
They are recommended for use in 
wide rooms where the width exceeds 
12 feet on either side of the track, on 
lone wall faces or with conveyors. 
The weight is approximately 5 tons, 
including the transporting truck. 
Rails of 16 pounds per yard or more 
is sufficient to sustain this weight for 
transporting purposes. 

Another type designed as 53-B and 
somewhat similar in design and per- 
formance to the 51-B and 52-B is 
recommended for thin seams measur- 
ing from 24 to 48 inches in thick- 
ness. This machine saws horizontally 
at the bottom of the seam only but 
will shear to a height of 48 inches. 
Where the coal parts freely from the 
roof this saw will provide the thin 
seam operator with all the advantages 
that the other types will give and at 
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considerable less investment. It may 
also be used in combination with the 
hydraulic breaker pad or explosives 
for dislodging the coal where the coal 
does not part freely from the roof. 

All other previous mentioned types 
are capable of sawing both hori- 
zontal and vertical slots at any point 
in the face of the seams for which 
they are recommended. The standard 
saw slot is 2 inches by 6 feet deep, 
but the gauge of the cutting teeth 
may be set to saw a 3 inch slot when 
desired to meet special conditions. 
The number of slots necessary to per- 
mit dislodging the coal depends upon 
the thickness of the seam, the loca- 
tion and nature of dirt or bone bands 
if any, and the general structure and 
characteristics of the coal. In each 
instance the coal may be dislodged by 
the previously mentioned hydraulic 
breaker pad, an accessory to the coal 
saw. This pad is inserted in the saw 
slots and when inflated with oil is 
capable of exerting a pressure of 
150,000 pounds against the sidewalls 
of the slots. This is more than suf- 
ficient to dislodge the cut of coal as 
well as tough bands of slate and 
other impurities. The same hydraulic 
pump that inflates and deflates the 
breaker pad, is also used to operate 
the various movements of the coal 
saw. 

The sawing capacity of either type 
coal saw depends upon the conditions 
to be met. It is conceded, however, 
that the track mounted saw has a 
capacity about one-third greater than 
either of the floor type machines. 
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This is partly accounted for by reason 
that a certain amount of time is con- 
sumed in unloading and loading the 
floor type machines upon arriving 
and leaving the working faces. 
Sketch No. 1 _ illustrates the 
method of sawing as applied at a 


mine operating the Straight Creek — 


seam in Southeastern Kentucky. The 
seam measures approximately 40 
inches in thickness including 4 inches 
of Black Rash next to the roof which 
comes down with the coal. Rooms 
are driven 40 feet wide and entries 
18 feet. The coal parts freely from 
the rash and the rash parts freely 
from the roof. For this reason it is 
necessary to make one horizontal cut 
only and it is made at the bottom. 
The coal sets down as soon as the 
shear cuts are made at the ribs. Two 
or 3 additional shear cuts are then 
made to properly prepare the coal for 
the miner to load. Loading sawed 
coal, the men increased their loading 
capacity 1.5 tons per day. The aver- 
age per machine shift is 150 tons or 
about the same as was formerly ob- 
tained from shortwall mining 
machines at this mine. Because the 
4 inches of rash is not broken up by 
explosives and allowed to mix with 
the coal the ash content of the 2 inch 
Nut and Slack size was reduced 2 per 
cent. Six of the 52-B floor type saws 
have been operating double shift in 
this mine for 18 months. The main- 
tenance costs including material and 
labor for tipping the saw chains, oil, 
grease, repair parts and labor has 
been 4 cents per ton as compared to 
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Plate No. 1 


Sawing System Used in Straight Creek Seam, Southeastern Kentucky, 
Sullivan 52-B Floor Type Coal Saw 
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/cents for the former shortwall min- 
ng machines. The mining machines 


ad been in service 15 years when 
iscontinued and I may add_ that 
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severe cutting conditions exist at this 
mine. 

Sketch No. 2 shows the system of 
sawing used at a mine in Southern 
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late No. 2 


Sawing System Used in Pocahontas No. 4 Seam, Southern West Virginia, with 
Sullivan 6-A Track Type Coal Saw, Capacity 220 Tons, 7 Hours 


Vest Virginia operating the Poca- 
ontas No. 4 Seam. The coal is of a 
roody structure and lacks any pro- 
ounced fece or fracture cleats. In 
nis case the bottom cut is made and 
oth ribs sheared first. The saw 
lade is then sumped in at the top of 
ne seam near the center of the place 
nd withdrawn, thus providing a slot 
ito which the breaker pad is in- 
srted and the full cut of coal dis- 
ndved. A third shear cut is then 
1ade in the center of the place and 
ollowed by a horizontal cut about 
alf way up the seam. In making 
iis last horizontal cut the saw blade 
tilted up slightly toward the back 
f the cut and as the saw proceeds 
cross the place the upper bench of 
»al keeps breaking off at intervals 


of about every two feet and slides 
forward onto the floor. This creates 
a very favorable preparation and the 
miners state a preference for loading 
sawed coal, even though the loading 
rate is 34c per ton less than for 
shot coal. Their loading capacity has 
increased 1.14 tons per day and they 
are able to obtain more weight on the 
cars because they have enough large 
lumps to put a top on the cars. The 
type 6-A track mounted saw is used 
at this mine and has a capacity of 
220 tons per 7 hour shift. This is 
about the same as the shortwall 
machine and the rate paid the crews 
is the same in both cases. Mainte- 
nance costs have amounted to 1.12¢ 
per ton including material and labor 
for tipping the saw chains, oil, grease, 
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System of Sawing Pocahontas No. 3 Seam, Type 6-A Track Mounted Coal Saw, 
190 Tons, 7 Hour Shift 
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repair parts and labor. Two saw 
chains are required to cut 15 places 
per shift. 

Sketch No. 3 illustrates the method 
used at another mine in the same 
field. This is the Pocahontas No. 38 
Seam, whereas the other was No. 4. 
The sawing cycle is practically the 
same. The middle horizontal cut 
separates the 19 inches of bone from 
the coal at the bottom of the bone 
where there is no natural cleavage 
plane. The top 4 inches of coal parts 
freely from the bone during the load- 
ing process. The bone is accordingly 
gobed by the miner whereas before it 
was broken up, by the explosive, and 
an average of 1,100 pounds loaded in 
each 3% ton car and hauled to the 
surface where the cleaning plant was 
depended upon to take it out. This 
resulted in a very substantial reduc- 
tion in haulage costs and a reduction 
of 2 per cent in the ash content of 


the % inch slack. The loading rate 
is the same for sawed coal as for shot 
coal because of the additional labor 
of gobing the bone that is now im- 
posed on the ‘miner. No tonnage rate 
has as yet been established for the 
saw crew but it is expected that it 
might be le per ton more than the 
shortwall machine rate. Tests re- 
vealed that the degradation which 
occurred in a 2 ton truck load of 
sawed coal transported over a rough 
yoad for a distance of 15 miles was 
25 pounds as compared with 400 
pounds for shot coal under the same 
circumstances and conditions. This 
is a tremendous market advantage 
that greatly reduces sales resistance. 

Sketch No. 4 is another example 
of a system as applied in a mine 
operating the Sewell Seam also in 
Southern West Virginia. The type 
6-A saw is used and has an average 
of 300 tons per 7 to 8 hour shift. 
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Plate No. 4 


System of Sawing Sewell Seam, Southern West Virginia, Type 6-A Track Type Saw, 
300 Tons Per Shift 


The loading rate is 3c per ton less for 
the sawed coal than for shot coal at 
this mine. Loaders on the sawed 
sections have actually refused to load 
shot coal. In about 50 per cent of 
the places the cut sets down after the 
bottom cut is made and both ribs 
sheared. When this occurs the saw 
crew receives 7c per ton. If the cut 
does not set down the Breaker Pad 


is inserted in the top of the shear 
cuts and inflated to move the blocks 
of coal sidewise and thus loosen them 
from the top and back of the cut. 
In such instances the saw crew is paid 
at the rate of 8c per ton, Sometimes 
the saw blade is sumped in at the top 
and the breaker pad inserted there 
to break the coal down as referred 
to in Sketch No. 2. The shortwall 
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nachine rate at this mine is 612¢ 
yer ton or le per ton less than for 
he average rate on the sawed coal. 
fhe coal saw has been operating in 
his mine for 9 months and it is be- 
ieved that a lower sawing rate will 


be obtained at a later date. Thus far 
repair costs for the saw have been 
negligible. 

Sketch No. 5 covers a mine in 
Southeastern Kentucky operating the 
Elkhorn No. 6 Seam. Being a cap- 
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System of Sawing Elkhorn No. 6 Seam, Eastern Kenkichys Type 6-A Track Saw, 
400 Tons Per Shift 


ive mine slack is no problem but the 
aw is used as a means of obtaining 
wer cutting costs and the use of 
2ss explosives to dislodge the coal. 
‘he type 6-A saw is used to undercut 
he coal and shear both ribs. It re- 
uires an average of 20 minutes to 
o this or about %4 the time required 
or the shortwall machine to make 
ne cut across the bottom. After the 
awing cycle is completed two holes 
re drilled as shown and one stick 
f powder used in each hole to dis- 
ydge the coal. This compares with 


8 holes and 5 sticks of powder for 
the regular machine cut coal. In the 
narrow 14 foot entires only one hole 
is used and one stick of powder to 
shoot the place. Ten places have 
been sawed with one saw chain at 
this mine as compared with 4 places 
to a set of mining machine bits. The 
miners show a preference for loading 
the sawed places but as yet no dif- 
ferential has been established in the 
loading rates. 

Sketch No. 6 shows another method 
of sawing as used at a mine in 


late No. 6 
Sawing and Blasting Pittsburgh No. 8 Seam and Experimented with in Indiana No. 5 
Illinois No. 6 Seams 


astern Ohio operating in the Pitts- 
urgh No. 8 Seam and also during 
yecial trial tests in Indiana and 
outhern Illinois mines. After the 


bottom cut is made the saw blade is 
elevated 6 to 12 inches with the point 
of the blade tilted downward in a 
manner that it will intersect the bot- 
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tom slot at the back of the cut. ‘This 
gives a snub effect and serves to roll 
the coal over when dislodged with ex- 
plosives. By the addition of shear 
cuts at each rib this method serves 
exceptionally well for loading ma- 
chines because it avoids loader delays 
caused by tight corners. In the 
Southern Illinois mine to which I 
have made reference this last men- 
tioned method was applied where 
loading machines were in use. The 
result was 30 tons of coal per pound 
of powder used for the sawed coal as 
compared to 8 tons per pound of 
powder for the regular machine cut 
coal. 

This same method was used in an 
Indiana mine where Joy Loading 
Machines were used to load the coal. 
The seam is 7 feet thick. Three 
holes were about equally spaced 
across a 24 foot room and a total of 
2% sticks of powder used to shoot 
the coal. This compared with 5 holes 
and 9 sticks of powder for the regu- 
lar machine cut coal. 

We have learned that no matter 
how lightly the coal is shot or how 


small the charge it has a shattering 
effect on the coal. The result is 
excessive degradation of the product 
while being handled and transported 
to market. ‘Widen coal saws are first 
installed in a mine it is necessary to 
advance the working places into the 
solid a distance of 20 to 30 feet 
without the use of any explosive be- 
fore powder stains and shattered coal 
disappears. 

While our experience in sawing 
coal to be loaded mechanically has 
been brief we are at present of the 
opinion that to obtain the most satis- 
factory results some combination of 
sawing and shooting will be neces- 
sary. We believe Air Shooting will 
serve this purpose remarkably well 
because it does not shatter the coal 
and will therefore permit the highly 
mechanized mine operator to reap the 
full benefits from coal saws that are 
being derived at the hand or conveyor 
loading operations. 

Sketch No. 7 shows the method of 
sawing adopted at a mine operating in 
the 5th vein central Illinois field. The 
coal is dislodged by the Hyaraulic 
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Plate No. 7 


System of Sawing Illinois 5th Vein, Central Illinois, Type 6-A Track Saw, 
150 Tons, 7 Hour Shift 


Breaker Pad and loaded by hand. 

What has been said of the shatter- 
ing effects of explosives on the coal 
is equally true with respect to the 


roof. Sketch No. 8 illustrates a con- 
dition in a mine operating the Pitts- 
burgh Seam in Western Pennsylvania. 
This coal company abandoned a large 
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System of Sawing Pittsburgh No. 8 Seam, Western Pennsylvania, Type 6-A Track Saw, 
175 Tons, 7 Hour Shift 


ereage of coal 15 years ago because 
f the expense of handling a heavy 
raw Slate which usually came down 
hen the coal was shot. This slate 
uinges from 36 to 72 inches thick 
id when mixed with the coal it was 
difficult task to clean. A type 6-A 
yal saw has now been operating in 
iis mine since last August and by 
ie method shown the Draw Slate has 
2en held in place and the mine 
yerated every working day since. 
ou will notice the thin band of bone 
id the 6 to 8 inches of top coal are 
ft up to help support the slate and 
ep the air from causing it to slack. 
p to the time of this writing not a 
ngle place has been lost since the 
al saw was placed in service. Hard 
phur balls are very frequent in 
e coal. It is seldom that a hori- 
ntal or vertical cut is made that the 
w does not pass through one or 
ore of these sulphurs. Two places 
id sometimes three are cut with a 
w chain as compared to 2 sets of 
ts per place with the mining 
achines formerly used. The average 
r the saw at the present time is 
out 175 tons per 7 hour shift. The 
ading rate is 4c per ton less for the 


sawed coal and the rate paid the saw 
crew is le per ton less than the rate 
for machine cut coal at this mine. 
The mine furnishes railroad fuel and 
crushes the lumps to minus 4 inches. 
The only object in using the saw was 
to improve the roof condition. 

There are many other subjects per- 
taining to coal saws and their appli- 
cation to different conditions which 
I believe this audience might be in- 
terested in. However, lack of time 
will not permit dwelling on them in 
detail. The principal advantage that 
will apply most generally is the in- 
creased realization that may be ob- 
tained from increasing the percentage 
of prepared sizes and improving the 
firmness and quality of the product 
to reduce sales resistance. In case of 
the high volatile coal seams 1% to 
2 inch slack is generally reduced to 
half what it formerly was and in the 
low volatile seams the % inch slack 
is reduced by about % to 4. Usually 
the realization increases le per ton 
on total output for each percent of 
reduction in slack. 

The results obtained from the use 
of Coal Saws in other fields convinces 
us that these machines are destined 
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to play an important part in the 
future mining of Illinois coal. We 
realize, however, that those operators 
mining the thick seams in this field 
and especially those operating the 
highly mechanized mines, desire a 
deeper cut of coal than our standard 
coal saw will permit making. There 
are no mechanical difficulties to 
hinder the production of such a 
machine. Therefore, its development 
and introduction can be _ realized 
when there is an indication of suffi- 
cient interest in the equipment to 
justify the expense of doing so. 

C. J. Sandoe: Those of you here 
who were in Cincinnati saw the 
machine. But if there are any ques- 
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tions you would like to ask, I am sure 
Mr. Joy will be glad to answer them. 

Harry Treadwell: The _ present 
type of machine is more or less rigid 
and swings away from the track. I 
am wondering if Mr. Joy’s company 
is figuring on building a more flexible 
machine. 

Joseph F. Joy: I think I am stat- 
ing the policy of the Sullivan Ma- 
chinery Company when I say that we 
are contemplating the building of the 
type of machine you speak of. 

C. J. Sandoe: If there is no more 
discussion, the next paper will be 
presented by Mr. Fred Miller on “Use 
of Air in Breaking Down Coal.” 


AIR-MINING — THE USE 


OF AIR FOR BREAKING 


DOWN COAL 
By FRED A. MILLER 
Franklin County Coal Co., Herrin, Ill. 


The Process Defined 

The compounding of the two 
words, common to the glossary of 
mining terms—coins a phrase which 
is truly descriptive of this new de- 
velopment in the science of face prep- 
aration—that phrase is ‘‘Air-Mining.” 

Air-Mining cannot be classed in 
the category of explosives, yet it is 
used for the same purpose.  Basi- 
cally, the process depends upon the 
sudden release of a large volume of 
compressed air from a _ relative 
small container previously tamped. in 
the drill hole. Pressure and volume 
are definitely controlled and are used 
only in sufficient amounts to break 
the coal down in a pile loose enough 
to be consistent with good practice. 


How It Acts 
The sudden release of air in the 
drill hole produces a shock much less 
severe than that which accompanies 


the detonation of an explosive charge. 
The first impulse of the expanding 
air is wedge-like or lever-like in 
action and the continued expansion 
literally pushes the coal away from 
the face. It is therefore void of the 
disruptive and shattering effects on a 
friable product such as coal. 

_ The History of Air-Mining 

Air-Mining was developed and first 
applied at the Royalton mine of the 
Franklin County Coal Company, Inc. 
It has been in production there for 
the past three years. At the present 
time 80 per cent of the mechanical 
tonnage or 40 per cent of the total 
mine production is Air-Mined coal. 


The Equipment 
The equipment as now used at this 
property consists principally of two 
parts: one, a mobile compressor 
capable of building and maintaining 
a pressure of 12,000 pounds per 
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quare inch, and two, a container or 
ir bottle for storing the required 
mount of air in the drill hole. 

Air-bottles may vary in size and 
1ethod of air release, but must have 
ufficient volume and should have a 
ischarge opening large enough to 
mpty the bottle as quickly as pos- 
ible. These two features are of 
aramount importance in bottle de- 
ign. 

Those used at Royalton are renew- 
ble dise type with a volume of ap- 
roximately 400 cubic inches. They 
re made of 5 inch steel tubing closed 
t one end and are 4% inch lI. D. 
ith 2°5 inch discharge opening and 
ary in length from 12 to 38 inches. 
he volume of course varies with the 
neth and this varies with the depth 
f the undercut and the amount of 
york to be done by any one hole. 
he discharge opening is offset in the 
ottle head to allow the entrance of 
ir through a % inch copper tubing. 

The dise is held in place against a 
harp seal ring by a clamp nut 
crewed into the bottle head. The 
lamp nut also acts as the discharge 
pening and is directed away from 
ne face toward the mouth of the 
rill hole. The reaction of air when 
2leased forces the bottle against the 
lid face and thereby avoids the 
azard of flying. Pressure is con- 
‘olled in this type of bottle by using 
licker or thinner discs as conditions 
lay warrant. We use dises of 12 
nd 13 gauge metal. These shear at 
bout 6,500 and 5,500 pounds per 
juare inch respectively. 

Method of Application 

The addition of an Air-Mining unit 
oes not change the cycle of face 
peration. Places are undercut and 
rilled in the regular manner. The 
umber of holes and their location in 
ie face depends upon conditions and 
le type of loading equipment used, 
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and is determined by trial and error. 
It is our practice to use 3 bottom and 
8 top holes in places 28 to 30 feet 
wide and 2 bottom and 2 top holes 
in entries and narrow places 12 to 14 
feet wide. Empty bottles are placed 
in the holes and tamped, leaving a 
short length of copper tubing pro- 
truding from the hole for connection 
to the compressor air line. After all 
holes in the place are ready, the com- 
pressor moves in and stops about 70 
feet from the face. The air line is 
connected to the bottle tubing and 
the compressor started. Air is forced 
into the bottle until the dise is rup- 
tured and the compressed air released. 
This operation generally requires 2% 
minutes. The compressor is stopped 
—the operator goes to the face, con- 
nects to another bottle and carries 
the discharged one back to the com- 
pressor. This cycle is repeated until 
all bottles are discharged and the 
place is readv for the loader. The 
second man of the crew, who also acts 
as trip rider and general helper, 
inserts a new dise in the discharged 
bottle and makes it ready for use 
again. The Air-Miner and its crew 
then moves to the next place, and the 
operation is repeated. 

In our mining practice two com- 
pressor shifts keep four mechanical 
loading units supplied with coal. The 
day shift operation is continuous and 
serves two loading units located on 
opposite sides of a panel entry. At 
night the same compressor operated 
by another crew, makes coal for the 
other two units in different terri- 
tories. 

Advantages and Disadvantages 

Our experience in the development 
and application of Air-Mining has re- 
vealed several noteworthy features 
which we consider advantageous to 
the convenient operation of a coal 
mine. These are probably best cited 
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by discussing the relative merits as 
compared to other processes used for 
the same purpose. Since our experi- 
ence is limited to explosive and Air- 
Mining methods, the comparative 
advantages and disadvantages are 
likewise drawn between these two. 
The disadvantages of the process are 
cited first. 
Disadvantages 

1. To begin with a capital invest- 
ment is required for equipment which 
in all probability is greater than the 
investment tied up in explosives at 
any one time. Note—To the best of 
my knowledge no definite price has 
been placed on equipment at the time 
of this writing. 

2. Dyrilling may become more 
complicated because the holes are 
larger than those required for pow- 
der. The selection of more powerful 
drilling equipment overcame this dif- 
ficulty in our case. 

3. The addition of an Air-Mining 
unit adds another piece of mechanical 
equipment to the mine and _ conse- 
quently means more work for the in- 
spection and maintenance staff. 

4. The compressor naturally puts 
another load on the power system. 
The demand may vary from 30 to 60 
K. W. depending upon the pressure 
and speed at which it is developed. 

5. Upon installation this addi- 
tional equipment is apt to congest the 
haulage system somewhat, although 
this feature is not serious, it is in- 


convenient until the personnel be- 
comes accustomed to the schedule of 
movements. 

And now for the advantages of the 
process. “Ae 

Advantages 

1. One of the most important 
features of Air-Mining is Safety. In 
addition to eliminating the hazards 
and evils associated with the storing, 
handling and use of explosives, it is 
important to note that loose coal 
hanging to the face and ribs of an 
Air-Mined place is almost entirely 
eliminated. The danger of loose coal 
falling on machine men, drillers and 
other face employees is reduced to a 
minimum. The equipment is never 
in a charged or dangerous state 
when handled. It is inert until the 
compression period is started. There 
is no receiver on the compressor— 
the bottle tamped in the drill hole 
acts as the receiver. The air lines 
are of copper tubing or high grade 
alloy steel—should one of them burst 
under pressure the volume of air re- 
leased is too small to be of any con- 
sequence. The operator and helper 
are protected from flying coal by 
shields erected at their respective 
stations. 

2. The mild action of compressed 
air, as compared to explosives, gives 
utmost consideration to tender roof 
conditions. We have made no tests 
with precision instruments to deter- 
mine the difference in roof shock, yet 


FIRST TEST SECOND TEST 
; Powder- Air- Powder- Air- 
Sizes Mined Mined Sizes Mined Mined 
Retusew= = seamen 6.40 % COG GY Mini) S- = = 14.60% 24.00% 
(Oe Abba), Sacks 11.55% 28.60% 6x3 Furnace __ 18.25% 21.50% 
6x3 Furnace 18.30% 17.85% Sp PAIN KO HU ote ee 11.45% 8.65 % 
3x2 Nowe Neee 10.85 % 8.65 % DX eeIN Ome 7.75% 9.40 % 
QUES Coss ees ae 52.90% 38.80% 1%x%, No. 8 _ 9.80% 10.85% 
3%,x5/16 No. 4 15.75% 8.60 % 
ARG EW eee 100.00% 100.090% 5/16x0 No. 5 _ 22.40 % 17.50% 
= Motels sues 100.00 % 100.00 % 
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t is significant to note that Air-Min- 
ng methods reduced roof falls sub- 
ttantially as compared to powder- 
mining methods in the same terri- 
ory. 

8. Air-Mining produces a greater 
yercentage of large size coal at the 
xpense of the finer sizes. The pre- 
eding table shows results of specific 
creen tests and are indicative of the 
ange of sizes which can be obtained 
yy use of the process: 

To those of us interested in in- 
reased realization by the production 
f more big coal, this feature is at- 
ractive. 


4. Air-Mined coal is firm and 
ubject to less degradation on 
landling. First, because it is dis- 


odged in a much more gentle manner 
it the face and second because it is 
ot filled with minute powder cracks 
vhich cause breakage and_ rapid 
veathering. Those of you who handle 
ustomer complaints will appreciate 
he fact that Air-Mined coal stores 
etter and is therefore more desirable 
n domestic sizes. 

5. In Air-Mining the tamping con- 
ists of moist drill cuttings; there is 
io ash bearing material added to the 
oal pile as in the case of powder- 
nining where incombustible stem- 
ning is recommended. 

6. Air-Mining is accomplished on 
he working shift and where state 
nining laws prohibit the firing of 
hots on shift, this feature is espe- 
ially attractive. It makes possible the 
dvancement of a working face more 
han one fall per shift, which, under 
llinois law, is impossible with explo- 
ives, 

7. Air-Mining allows a mechanical 
oading unit to be confined in fewer 
yvorking places. While this feature 
; dependent on conditions, it does 
ffer possible savings in material by 
etter concentration. 
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8. As a general rule there is less 
digging for the loader to do in an 
Air-Mined place than in a powder- 
mined place. In our attempt to ob- 
tain the best grade of coal possible 
with permissible powder, we have 
experienced difficulty in loading be- 
cause the coal has a tendency to 
merely drop-down in the space for- 
merly occupied by the kerf. This coal 
is thoroughly and completely shat- 
tered, yet it remains in a more or less 
standing condition and is sometimes 
hard to load. 

9. Air-Mining is not a labor sav- 
ing process. The greater part of the 
money ordinarily spent for explosives 
is spent on labor. This fact has a 
favorable bearing on the attitude of 
the men and the introduction of Air- 
Mining equipment is viewed with 
much less disfavor than the introduc- 
tion of some other mechanical equip- 
ment. 


10. Air-Mining is economical. We 
realize the impossibility of comparing 
costs on anything unless we talk of 
the same items and all sets of figures 
are reduced to a common basis. The 
charges which constitute our operat- 
ing costs for the same work under 
both methods are composed of the 
items shown on the following page. 


Total Operating Cost 

Under Operating Labor, drilling in 
both cases is the same. 

Shotfiring labor and labor required 
for delivering powder is chargeable 
only to powder-mining, while com- 
pressor labor is an item of air-min- 
ing only. 

Operating Supplies in the case of 
powder-mining consists of powder, 
caps, fuse, drill bits and sundry items 
such as tamping bags and tools. In 
air-mining this same charge covers 
discs, tubing, drill bits and similar 
sundry items. 
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ITEMS 
Operating Labor— 
Drill Labor 
Shotfiring 
Handling Powder 
Compressor Labor 
Operating Supphes— 
Blasting Supplies 
Air-Miner Supplies 
Repair Labor— 
Drills 
Compressor 
Bottles 
Repair Supplies— 
Drills 
Compressor 
Bottles 


Repair Labor and Repair Supplies 
to drills cover the same items under 
both processes, while Repair Labor 
and Repair Supplies to compressor 
and bottles are items of air-mining. 

No mention is made of the cost of 
investment since this may be handled 
in a number of different manners. 


The cost of power is likewise omit- 
ted since our costs include all power 
under a separate schedule. 

So, without attempting to assign a 
dollar and cent value to any of the 
advantages or disadvantages of either 
method but pitting only like charges 
against like charges, the economy of 
air-mining is evidenced by the fact 
that our air-mining operating costs 
are not only comparable to our 
powder-mining costs but in recent in- 
stances we have even bettered them. 


When we consider that these costs 
and conclusions are compiled from 
operating data obtained by use of the 
first two compressor units ever built 
for this service and knowing that air- 
mining costs are largely dependent on 
compressor performance, we have 
good reason to believe that improved 
compressor design and construction, 
together with natural improvements 
in process application, can and will 
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substantially reduce these costs in 

future operations. 

C. J. Sandoe: I am going to ask 


Mr. Skinner of Standard Coal Com- 
pany of Wheatland, Indiana, to give 
us some of his views on air shooting. 

S. E. Skinner: The only thing I 
can tell you on air shooting is just 
what I have observed at our own 
property. We have one air shooting 
unit at our plant. Mr. Miller uses 
a larger shell at his plant than we 
use. 

We have found air shooting to be a 
very satisfactory method in dislodg- 
ing coal. We have a 6 foot under- 
cut in 8 or 9 foot coal, and the only 
difficulty we have run into is keep- 
ing our track up to the coal face, and 
we are attempting to overcome that 
by cutting our coal with a caterpillar 
type cutting machine. 

There is only one suggestion I 
would want to make to the manufac- 
turer of the air machine, and that is 
to make it easier to move from place 
to place. 

C. J. Sandoe: If there is no more 
discussion on Mr. Miller’s paper we 
will proceed to the third paper of 


the afternoon “Versatility of Per-— 
missible Explosives,’ by R. Y. Col 


clesser. 


a 
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VERSATILITY OF PERMISSIBLE EXPLOSIVES 
By R. Y. COLCLESSER 
Technical Representative, E. I. du Pont de Nemours & Co. 


As applying to permissible explo- 
sives, we would define versatility as 
the faculty of providing a safe force 
for the dislodgment of coal under 
the many conditions which occur in 
coal mining. This is indeed a wide 
and varied field when it is considered 
under just what conditions permis- 
sibles have been asked to break the 
coal in a manner such that it can be 
loaded. 

In some instances, we find the 
coal is neither undercut nor sheared 
and the permissibles are used to blow 
the coal out of the solid. In other 
cases the coal is undercut. Some 
operations both undercut and shear. 
In still others the coal is top cut. 

In order to fit in with the cycle 
of operations at the different mines, 
we find many different arrangements 
are made in the drilling and shoot- 
ing: (1) The Coal may be drilled 
and shot by each individual loader; 
(2) the Coal may be drilled by the 
loader and shot by a shot firer who 
zomes to the working face either on 
the shift or at night after the miner 
eaves his working place; (3) the 
soal may be drilled and shot by the 
Sompany men and the coal loaded by 
the miner; (4) the coal may be 
lrilled and shot by the Company and 
oaded with some mechanical device. 

In addition to all of the above, we 


aave the seams of coal with their 
various heights, textures and_ per- 
ventages and kinds of impurities. 


They might even be further classi- 
fied as to dry and wet work. 

| The explosive manufacturer in 
‘der to make the permissible really 
ersatile in the true sense of the 
rord to comply with these conditions 


has found in the first place that the 
explosives must be supplied in such 
a form that it can be placed in the 
bore hole to the best advantage. In 
other words, in each seam of Coal 
there is a certain length of explosive 
in the bore hole which is the most 
efficient. This can be adjusted by 
the different diameters of Cartridge. 
As commonly used, the diameter of 
permissible explosives varies from 
1%” to 1%”. Where the coal is 
drilled by hand, this Cartridge di- 
ameter is somewhat determined by 
the ease with which drilling can be 
done. In hand drilling a piece of 
coal, extra labor is involved in a 
large diameter hole and more im- 
purities are encountered in the drill- 
ing. Often in hand drilling the exe- 
cution of the explosive may be some- 
what impaired in order to cut down 
on the labor of drilling. Hence the 
necessity for/the different diameters 
and the explosive content must be 
such that the permissible is satisfac- 
torily sensitive in the small as well 
as the large diameter Cartridge. 
Next there is the question of den- 
sity; in other words, the Cartridge 
Count of the explosive per 50 pounds 
of explosive. To fit in with the dif- 
ferent seams of coal with maximum 
efficiency it has been found neces- 
sary to vary the density of the per- 
missible. Different cutting methods 
may require the consideration of den- 
sity. Finally, actual results would 
indicate that, other conditions being 
the same, mechanical loading would 
require a different density of per- 
missible when mechanical loading dis- 
places hand loading. At the present 
time we are furnishing ammonia 
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nitrate permissibiles which range in 
density from 100 Cartridges 1% x 6 
to the 50 pounds to 180 Cartridges 


1% x6 to the 50 pounds. As origi- 
nally made the permissibles were 


nitroglycerine types and the flame 
was quenched by the addition of 
either free water or salts containing 
a high percentage of water of crystal- 
lization. These were not very satis- 
factory in execution and the ammonia 
nitrate type has displaced them almost 
entirely. However, the ammonia 
nitrate type of permissible has its 
limitations for it is susceptible to 
moisture in the bore hole. A _ per- 
missible list composed entirely of 
ammonia nitrate permissibles, is 
not, therefore, what could’ be 
called versatile. For conditions of 
excess moisture we have the gelatin 
type permissibles. These are water 
resisting and do not lose their 
strength or their permissible qualities 
when placed in contact with water. 
In addition these gelatin permissibles 
are stronger per unit of volume than 


the ammonia permissibles. They are 
well adapted to rock work en- 
countered in coal mines. With them 


we have an efficient agent for shoot- 
ing rock in a dusty or gassy mine. 
Permissible explosives give off less 
smoke than any other type of coal 
mine explosive. This property is es- 
pecially important where miners re- 
turn to the face and load coal after 
shots fired on the shift. It is this 
high rating in fumes which causes 
many mines to use permissible which 
would ordinarily use black blasting 
powder. In order that a selection of 
permissibles may be made on _ the 
basis of fumes produced, the U. S. 
Bureau gives the ratings of A, B or C 
on all permissibles listed by the 
Bureau. Another factor which has 
contributed to the versatility of per- 
missibles is the different detonating 


speeds. The proper detonating speed 
of permissible for a seam of coal is 
determined by trial. It is a fallacy 
to say that every coal seam is neces- 
sarily worked/to the best advantage 
by the permissible having the lowest 
detonating speed in the Bureau of 
Mines list. At the present time, we 
are furnishing’ permissibles varying 
in detonating speed from 5940 feet 
per second to 14,970 feet per second. 

Regarding the firing of permis- 
sible, it may be fired with either an 
electric blasting cap or cap and fuse. 
Neither method requires much equip- 
ment. In connection with electric 
firing at the present time, electric 
blasting caps are being furnished with 
shunt or short circuited wires to 
eliminate hazard from stray current 
in the mine. The electric firing of 
permissible explosives may be taken 
advantage of where a number of 
shots are to be fired at one instant 
in order to get best efficiency on 
certain types of work. 

As to storage in the mine, the per- 
missible affords a form of energy 
which may be stored in a very small 
quantity in each working place or 
may be stored in one central maga- 
zine. It may be carried in a knap- 
sack by the shooter to the working 
face without interfering with trans- 
portation of coal or mechanical 
equipment. 

In considering the versatility of 
permissible a very important item is 
the cost per ton of coal shot with 
permissible. 
explosives have proven to be a very 
economical agent for the purpose of 
shooting coal. In addition the in- 
vestment incurred is only proportion- 
al to the amount of energy necessary 
to shoot the coal in the mine for a 
comparatively short time. 

It was the property of safety in a 
dusty or gassy mine which originally 
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vave it the name of permissible ex- 
plosive and in all modifications to 
meet varied conditions, the permis- 
sible feature is not violated. Each 
vermissible is furnished of such 
juality that when loaded in the bore 
role at the mine it will detonate in 
such a manner as to make it safe for 
ise in a gassy or dusty mine. 

In this paper I have endeavored to 
ring to your attention some of the 
sharacteristics which make _ permis- 
ible explosives a versatile force in 
he shooting of coal under the con- 
litions as they are encountered in 
oal mining. The modern mine has 
hown great progress in the methods 
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employed in mining coal and the per- 
missible explosive has been developed 
and improved to keep in step with 
these changes. 

C. J. Sandoe: Is there any discus- 
sion on Mr. Colclesser’s paper? If 
not, we will finish our program at 
this session, as we have decided to 
continue this meeting and have every- 
thing over with this afternoon, as you 
know we will be unable to make the 
trip through the penitentiary at 
Chester and have plenty of time. So 
we will now have the presentation by 
Prof. D. R. Mitchell, University of 
Illinois, on curriculum of the Uni- 
versity Mining School. 


MINING ENGINEERING AND EDUCATIONAL 
PROBLEMS PERTAINING THERETO 


— A CATECHISM 
By D. R. MITCHELL 
Assistant Professor of Mining and Metallurgical Engineering, 
University of Illinois, Urbana, IIl. 


What is Mining Engineering? Min- 
ng Iingineering may be defined as 
hat part of the engineering profes- 
ion dealing with the application of 
cientific and technical knowledge to 
he problems of discovery, exploita- 
ion, design, development and opera- 
ion of coal, oil, metallic and non- 
netallic mineral deposits. A well- 
ualified mining engineer must have 
bilities and training, not only in 
nining, but in many sciences and 
ther branches of engineering. He 
lust sometimes be a manager, as 
rell, able to conduct complex and 
xacting business and banking opera- 
ons. 

Have the duties of a Mining Engi- 
ecr always been broad? Yes. Agri- 
ola writing in his famous book “De 
e Metallica’? published in Latin in 


1556 gives his opinion of “what a 
miner should know,”’ the term miner 
being used in the sense mining engi- 
neering is used today. His remarks 
are briefed as follows: 

Geology; “that he may know what 
mountain, what valley—can be pro- 
spected most profitably.” Chemistry 
and mineralogy; ‘that he must be 
familiar with the many varied species 
of earths — metals — compounds.”’ 
Mining; “he must have a complete 
knowledge of making all underground 
works.” Metallurgy; ‘Lastly, there 
are the various systems of assaying 
and of preparing substances for 
smelting.’’ General Sciences; ‘there 
are many arts and sciences of which 
the miner should not be ignorant. 
First, philosophy, that he may discern 
the origin, cause and nature of sub- 
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terranean things. Second, medicine, 
that he may be able to look after 
the health of his diggers. Third, 
astronomy, that he may judge the di- 
rection of the veins. Fourth, survey- 
ing, that he may be able to estimate 
how deep a shaft should be sunk. 
Fifth, arithmetical science—that he 
may calculate the cost in the working 
of the mine. Sixthly, architecture, 
that he himself may construct the 
various machines and timber work 
required underground. Next, he must 
have a knowledge of drawing. Lastly, 
there is the law. . .” 

Have the duties of a Mining Engi- 
neer changed materially during the 
past 30 years? Fundamentally, no. 
Years ago it was expected that the 


mining engineer would do all the 
engineering work involved in the 
operation of a small _ property, 


whether it was civil, mechanical, elec- 
trical, or chemical and manage the 
business affairs. With the growth of 
large corporations many branches of 
engineering are used and there is an 
increasing tendency toward specializa- 
tion in various fields of mineral pro- 
duction, preparation, marketing and 
utilization. 

What the Mining 


Engineer have to the other engineer- 


Relation does 


ing professions involved in mineral 
production? 
engineering talent for mineral pro- 


duction can be classed as follows: 


The Civil Engineer—for construc- 
tion purposes. 
The Mechanical Engineer —f or 


better machinery. 
The Electrical Engineer—for ef- 
ficient use of electrical power. 
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Class Work in Mine Surveying 


The Mining Engineer—to learn 
id operate the business. 

That the mining engineer has been 
ecessful in the general field of the 
isiness of production of 
1ether it be metallic non- 


stals, coal, petroleum or natural gas 


minerals 
ores, 


is apparent by the fact that so many 
of the managers, superintendents and 
higher executives of mining com- 
panies are graduate mining engineers. 

Are there opportunities for special- 
ization in 


mining engineering? 


Probably more opportunities. than 
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in any other profession, including 
medicine. The general practitioner 
is being replaced by various special- 
ists although the mining engineer who 
specializes in management must be 
and is particularly adapted by train- 
ing to correlate and utilize the find- 
ines of specialists in various depart- 
ments of his organization. However, 
the engineer who is_ particularly 
interested in some special technology 
has plenty of opportunity to special- 


ize. Geophysical prospecting, ventila- 
tion, haulage, mining methods, 
mechanical and electrical applica- 


tions, coal preparation and ore dress- 
ing, safety, and economics are all 
inviting fields. 

Is there any pronounced 
teristic of the field 
compared with other commodities? 
Yes. Tryon! states that: ‘‘There are 
four distinguishing facts about min- 
erals—localized occurrence, uncer- 
tainties of discovery, tendency to in- 
creasing cost and to a lesser degree 
accumulation of stocks—that cut 
across all problems involving the 
minerals. They cut across national 
defense, labor relations, tariffs, taxa- 
tion, price movements, laws of prop- 
erty rights, production control, valu- 
ation and management of the public 
domain. Suffice it that wise decision 
on any one of these questions re- 
quires a peculiar type of training to 
understand and evaluate. It involves 


charac- 


of minerals as 


a knowledge of the resources and 
puts a premium on mining engineer- 
ing, geology and mineral economics.” 
“That is why, no doubt, the profes- 
sional economist has passed the field 
of mineral economics by and why 
most of that which has been done 
comes from the technicians.” 

“We who work 


minerals 


in the world of 


are continually impressed 


1F_ G. Tryon, Mineral Ec. pp. 10 and 26. 


with the individuality of its problems. 
It is a world where strong cross-cur- 
rents are always flowing and he that 
fails to reckon with them may go 
far astray.” 47 

What opportunity has the mining 
engineer for foreign work? The cur- 
rent issue (1934) of the annual Di- 
rectory of the American Institute of 
Mining and Metallurgical Engineers 
shows that members resided in 73 
countries other than the United 
States. The editor of Mining and 
Metallurgy, in discussing this, points 
out the following: “It is true that 16 
of the 73 countries are represented 
by a single member, but it is also 
true that 20 of them each has 20 or 
more resident members. This figure 
exceeds the corresponding number of 
countries that are thus represented in 
the membership of any of the other 
Founder Societies despite the fact 
that each of the three has a member- 
ship from two to three times that of 
the A. I. M. E. The following per- 
centages show the proportion of the 
total membership of the four So- 
cieties that lives outside the United 
States: Mechanical Engineers, 5; 
Civil Engineers, 6; Electrical Engi- 
neers, 13; Mining Engineers, 30.” 

“With respect to the Mining Engi- 
neers, the preponderant number of 
the foreign residents are American 
citizens sojourning abroad in_ the 
practice of their profession, though 
the number of nationals of other 
countries is by no means negligible. 
The significance of these data is 
clear: Mining and metallurgical oper- 
ations throughout the world are con- 
ducted primarily by American engi- 
neers, with British engineers (includ- 
ing those from the Dominions) con- 
stituting the only other group of 
importance. At that, they are not a 
particularly close second. Fortunately, 
and to the credit of the profession, 
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nationality is allowed to cut little 
figure when it comes to the engineer- 
ing side of the exploitation of min- 
prals.”’ 

What effect has the depression had 
on employment? At Illinois we have 
had practically no unemployment of 
mining engineering graduates. Inso- 
far as we know all of our alumni are 
working except this year’s graduating 
class who, we believe, will all be 
placed during the summer months. 
The mining engineer has probably 
weathered the depression better than 
other professional groups. 


What type of work do the grad- 
uates at Illinois usually follow? Em- 
ployment by manufacturers of mining 
machinery and in other mine service 
industries, in metal mines, non-metal- 
lic mines, oil and gas production, and 
a few with coal producing companies. 

Do most of the mining graduates 
at Illinois follow the profession of 
mining engineering? Approximately 
95% of our graduates are engaged 
either directly in mineral production 
or some closely allied line such as 
with mining machinery manufac- 
‘urers. 

How does that compare with other 
engineering professions? Reliable 
estimates for some of the more popu- 
ar engineering courses show that 
from 20-50% of the graduates follow 
heir profession. 

What is the relation of number of 
students in mining schools to the an- 
nual value of mineral products in the 
states? Dean Steidle of 
Pennsylvania State College analyzed 
his situation in 1929 and reached the 
conclusion that in some sections of 
he United States there was a striking 
ack of technical students in process 
»f being trained for mineral industry 
positions. His figures giving the 
number of students enrolled per each 


Various 


ten million dollars of primary mineral 
products in the same state, follow: 


North and South Dakota ______ 70.0 
Colorado Ae. eee ee 19.8 
Newa Mexicoe= sess Lee 18.1 
Wiashinotonia rs es ae eee 16.5 
dah Oye. tern Se | oa eae 14.8 
IMissourie-= 0 eee eee 12.0 
IMC eo ania epee ene 9.5 
Montana and Wyoming _____-- 9.1 
Nevada sees ee 8.0 
WiHSCONSIN pene et es ee es {eal 
Minnesota yao a oe e eee 5.8 
ATIZONAe eo ane ne ne Bee 
California and Oregon 222 > >- = 3.0 
Rennsvlvania ses 2.4 


West Virginia, Kentucky, 
ginia, Alabama, Georgia and 


NorthisCarolinas | 2 2 see 2.0 
Illinois, Indiana, Iowa, Kansas — 0.5 
New York and New Jersey ---- 0.5 


Students in metallurgy proper, 
ceramics, coal-processing, oil refining, 
mining, quarrying, oil and gas pro- 
duction are included in this tabula- 
tion. 

Is there a need for mining engi- 
neers in the coal industry? There 
appears to be a need but practically 
no demand. Metal mining’ companies 
allow from 4 to 6 per cent of their 
total expenditures for engineering de- 
sign, supervision and research. The 
building industries commonly use 
about 5 per cent and in some cases 
as high as 10 per cent. The coal 
industry is a highly technical industry 
that involves the expenditure of large 
sums of money and it appears to 
many of us that every dollar of this 
expenditure should be regulated and 
controlled by engineers, whether it be 
for production, preparation or re- 
search. It is true that the anthracite 
producers and certain eastern opera- 
tors are spending probably as much 
for engineering services as the metal 
mining companies but bituminous 
operators in general are spending less 
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Laboratory Instruction in Mine Lighting and Mine Safety 


than 1 per cent and some _ spend 
practically nothing for engineering. 

One important oil company that 
operates in the Mid-Continent field 
and for which I have the information, 
is spending a little more than 6 per 
cent of its annual gross expenditure 
on engineering. 

Is the field of mining engineering 
It appears not. Mr. 
Howard N. Eavenson, a prominent 
consulting coal mining engineer and 
President of the A. I. M. E. is quoted, 
on the editorial pages of the May, 
1934, issue of Mining and Metal- 
lurgy: ‘During the past five years, 
and in some respects for longer than 
that, only one great industry has suf- 
fered more from the depression than 
mining. Only the farms have had 
greater losses and have given less re- 
turn than the mines. This condition 


oversupplied? 


has not been an attractive one for our 
young men and consequently the 
number of students taking mining 
courses has decreased. The mining 
students of today are the mining 
engineers of the future, and the 
present situation is not a reassuring 
one for the older men in the profes- 
sion, many of whom have _ been 
through a number of depressions and 
who forsee, in the not far future, a 
dearth of trained men capable of fill- 
ing executive positions in the in- 
dustry.” “The Institute wants to 
keep those who are now taking min- 
ing courses in the industry and to at- 
tract more men of. high calibre to 
our colleges and universities.” 

How does enrollment in mining 
courses at the present time compare 
There has been 


very little change at Illinois during 


with previous years? 
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he last five years. In fact, at Illi- 
10is, the enrollment is slightly higher 
shan it was in 1930 but is only half 
what it was 10 years ago. We have 
ractically no one taking coal mining. 
Jur students apparently feel that 
here are more opportunities in fields 
ther than coal. 

Professor Plank of Lafayette Col- 
ege at Easton, Pennsylvania, has 
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made a careful study of the trends in 
enrollment in Mineral Technology 
courses and expresses the opinion 
that by 1937 there will be a marked 
dearth of competent and adequately 
trained professional engineers, par- 
ticularly mining engineers. The fol- 
lowing table gives the enrollment in 
the 46 institutions offering mineral 
technology courses. 


Enrollment in Mineral Technology Courses 


7 SS 
BSE OW nee teed Se ee 2 
-etroleum and Natural Gas 
Jeramics 
reology 
‘uel Technology 
Not Differentiated 


What is the the 
athers of the boys taking mining? 
for the year 1933-34, 24 students 
vere registered in mining engineer- 
ng at Illinois who listed their father’s 
ecupation as follows: 


occupation of 


Father’s Occupation No. 
fetallurgical Engineering _____~ 1 
fechanical Engineering _______~ ih 
TELS ONO elm eee kre ee Se 2 
BECINStOCer sian een. Os oon 2 ee il 
BERR we Mesias, ke Se ee 1 
CLES 28 A ie i ei 1 
_ HAGUE ee eee ee 2 
DO eed ee fers SI 1 
Bledel shor ret ete os ee 2 
BEEING INCE seme 2-2 SS 1 
Pee y ie. ot eee eS 2 


Mine Officials, Executives 


nae ape me 
= MES Zh ig 15) 
iiticials, 1 + 73 1 vi 1 2 
miners .._.. 3 6 16 4 10 


or Owners, 28; 


1921-22 1932-33 1933-34 

3,256 1,393 1,161 

239 1,288 937 

2 726 681 

156 B22 629 

107 387 438 

ee 67 70 

ee: 60 19 

3,670 4,443 3,995 
Office: Manacver === == ee 1 
Ware eee eee ae ee eee eee 4 
haborer eee ee ee ees 1 
Mine olticral ase eS ee ee 2 
MG 1 ae ses ae eee Bi eee, nee ee 1 
Dotel (26 Cee ae ews 24 


It is apparent that boys with a 
mining background are not interested 
in mining engineering as a profession. 

What type of work do boys from 
mining families take at college? One 
hundred one boys were registered this 
year at Illinois who gave as their 


fathers’ occupation either miner, 
mine official, executive or owner. 


They were distributed in the various 
colleges in the University as follows: 


Miners, 738; Total, 101 

ries oh 

cs. n 

s a 7 - 
; x : a C) 
= S 2p) es > 3 
A i <i e 
2 0 1 2 9 1 0 28 
2 0 1 £224 4 2 ies 
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Senior Mining Engineering Students on Inspection Trip to Fluorspar Mine, 
Hardin County, Illinois 


Is mining engineering passing? If 
we take the biologist’s principle that 
the more specialized forms of life 
tend to disappear while the general 
types endure, then the mining engi- 
neer with his broad training should 
be particularly fitted to adapt himself 
to chanzes. Fundamentals endure 
while freak educational policies usual- 
ly have a short life. At Illinois, we 
believe that we are on the right track 
by stressing the fundamentals with a 
minimum of specialization. The place 
for specialization is in industry or in 
graduate work. 

What is the biggest problem of the 
undergraduate student at _ Illinois? 
That of finding summer employment 
is probably the greatest. It is very 
important that students have summer 
employment in or around the mines if 
possible. Some companies co-operate 
in this matter and are of real service 
to the student. It is the only chance 
for the student to get acquainted with 
actual mining operations. Most of 
our boys must go outside the state in 


order to get the experience we so 
much desire them to have and which 
they are eager to obtain. A number 
of our students are working their 
way through school and the money 
they can earn at labor or other jobs 
is usually sufficient to pay their fees 
and by working for their room and 
board they are thus assured of an- 
other year on the campus. 

Most of the summer jobs are in 
other states and in some instances the 
boys have had to go considerable dis- 
tances to get jobs. We have sent 
boys to Arizona, Oregon, Oklahoma 
and even to mines in Canada. In 
1930 one company in Oklahoma took 
four boys. 

During the last three years it has 
been increasingly hard for students 
to find summer jobs. We were 
heartened this summer by a letter 
from one of the fluorspar companies 
in southern Illinois stating that they 
could put two boys to work under 
ground. 
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A Class in Coal Preparation 


any of our 
in or around 


don’t believe that 
ents 
-oal mines in Illinois during the 
recent years. 
e are two coal companies in the 


have worked 


ner months in 


burgh district of Pennsylvania 
often take a likely young man 
plan on working him into their 
nization on graduation. 

hat are the chances for employ- 
We believe 
are better than in most profes- 


after graduation? 


All our graduates have jobs 
ar as we know. 
the field of coal mining, we have 
three inquiries for men during 
last year with no one to recom- 
. The year before, I recall at 
one request for a man with a 
mining company for which we 
n0 one available. 


What is the nature of the present 
day mining curriculum at Illinois? 
Mining education at the present time 
presents something of a paradox. It 
is general and fundamental yet at 
the same time increasingly leaning 
towards specialization. However, 
specialization is obtained by using 
electives in an orderly manner with- 
out disturbing the comprehensive, 
fundamental training desirable in the 
sciences and electrical and mechanical 
fact the student 
electing the coal option in mining 
engineering can still specialize fur- 
ther in either electrical or mechanical 
engineering using the electives avail- 
able in the curriculum. One of our 
recent graduates, who is making good 
in a big way with one of the large 
had nearly 

degree in 


engineering. In 


operators, 
to get a 


eastern coal 


enough credits 


When buying, please consult the Advertising Section. 


2 


electrical engineering in addition to 
his mining engineering degree. Four 
options are available at Illinois in 
mining engineering—coal mining, ore 
mining, mine administration and min- 
ing geology. 

In addition, a full curriculum in 
metallurgical engineering was estab- 
lished during the past year and is 
now in operation. 

What Fields of Work are open for 
the Coal Mining Engineer? Grad- 
uates may enter the employ of coal 
mining companies in the egineering, 
operation or sales departments. Ser- 
vice organizations for the coal in- 
dustry employ coal mining graduates 
for sales and demonstration purposes. 

What Fields of Work are open for 
Ore Mining Engineers? Opportunities 
are available in various departments 
with ore mining companies, including 
engineering, mine operation, and ore 
dressing. Also, opportunities with 
service organizations in sales, demon- 
stration, and engineering. 

What Fields of Work are open for 
in the Mine Ad- 
Option? This option 
gives the student an opportunity to 
take considerable work in economics, 
accounting, finance and administra- 
tion which particularly fits him for 
entrance into sales, and administra- 
tive divisions of the industry. 

What Fields of Work for 
Graduating the Mining Geology 
Option? There exists now a definite 
demand for men who have an educa- 
tion in engineering along with their 
geological training and this is pro- 
vided for in this course. The mining 


those Graduating 
ministration 


those 
in 
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geologist, or geological engineer has 
won for himself a prominent place 
in many technical enterprises related 
to ore and coal mining, petroleum 
production, ciyil engineering and 
water supply. ~ 

What are the Opportunities for 
Metallurgical Engineers? The world 
is using metals as never before. There 
is scarcely an advance in our modern 
industrial civilization which has not 
depended on metallurgy. Aircraft of 
all kinds, streamlined trains, ocean 
liners, high speed automobiles, sky- 
scrapers, etc., are only made safe and 
efficient by the work of the metal- 
lurgist. Metals are tailor-made, as it 
were, to do a particular job better 
than ever before. Hence, many lines 
of endeavor are available to the 
metallurgical engineer in metal pro- 
duction, fabrication and utilization. 


C. J. Sandoe: Is there any discus- 
sion on Prof. Mitchell’s paper? 


John A. Garcia: I had felt sure 
that I am a mining engineer, and 
now I have found out what I am sup- 
posed to know. It so happens that 
it was just 34 years ago today that 
a big-bellied professor gave me 4 
sheep skin. 

As to mining engineering, I do not 
want to detract from Mr. Mitchell's 
paper, but as to a man who is capable 
of designing, buying and building and 
putting into operation a coal mine, 
there is no such thing. A mining 
engineer is a man who has a know- 
ledge of many things, and uses his 


organization to do those things, and 


does not do it himself. 
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THE ART OF CLEANING COAL 
By COLONEL EDWARD O’TOOLE 
American Coal Cleaning Co., Welch, West Virginia 


“Coal Cleaning,’ or generally 
called ‘“‘Coal Washing,” is a term ap- 
plied to the separation of coal from 
its impurities. Fundamentally, it is 
a gravitational process, based upon 
the difference in the specific gravity 
or weight of the components compris- 
ing the mixture. To bring about an 
economical separation of the light 
components consisting of coal from 
the heavier components or impurities, 
water was first employed as a float- 
ing medium. Since the specific 
gravity of water is somewhat lower 
than that of the coal, it was necessary 
to set up a turbulence in the water 
to keep the coal in suspension and 
allow the impurities or the heavy 
components to sink. The suspended 
coal is carried away by the flow of 
the water, while the sink is removed 
by mechanical means. 

Coal is a rock, not a mineral, com- 
posed of combustible and incombust- 
ible substances. Oftentimes, the com- 
bustible and incombustible ingredi- 
ents comprising the coal mass are so 
thoroughly intermixed that such coals 
have little or no value as fuels unless 
washed. In cases where the com- 
bustibles and incombustibles do not 
constitute a loose mixture, the coal 
must be crushed or pulverized in 
order to free one from the other to 
form a loose mixture capable of 
separation. 

In mining, coal is broken into a 
mass that comes from the mine as 
a mixture. The incombustible par- 
ticles are mixed in various propor- 
tions with the coal. The greater the 
percentage of these incombustible 
particles in the mixture, the poorer 
the grade of coal. 


In the early part of the 19th cen- 
tury, the separation of the incombus- 
tible and semi-incombustible material 
from coal by gravitation was intro- 
duced into coal cleaning, and the Art 
of Washing Coal was born. This art 
has been developed by succeeding 
generations, until at the present time, ~ 
it has reached a high degree of per- 
fection and the terms Cleaning and 
Washing of Coal have become syn- 
onymous. 

In order to further liberate the 
solid inerts from the coal, grinding 
and crushing the raw material to a 
smaller size was introduced into the 
art of coal preparation. This crush- 
ing process in reducing the size of 
the coal particles, also greatly in-— 
creased the surface exposed and in ~ 
the washing process the coal retained — 
a large amount of moisture. While 
the solid inerts were more efficiently 
removed, yet the additional moisture 
absorbed, more than offset this ad- 
vantage as moisture is also an inert. 

The Art then took up the problem 
of removing this surplus moisture or 
water from the coal. Many devices 
have been designed, applied, and are 
now in use for this purpose. But 
they are only partially successful and 
even the most efficiently designed 
mechanical dryers still leave a ereat- 
er percentage of water in the cleaned 
coal than the percentage of the solid » 
inerts removed, and at present, heat 
is being applied to drive off the water 
left in the coal by the washing. The - 
result is that the installation and 
operation of the plants necessary to, 
wash the coal, together with the 
mechanical apparatus necessary to” 
partially dry the coal, and finally the i 
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lication of heat to complete the 
ing of the coal is so costly as to 
eat the purpose or nullify the 
efits from the art of washing coal. 
‘he mechanical dryers used were 
two forms, those for squeezing 
water from the coal, and those 
removing it by whirling, or centri- 
al force. The result of this treat- 
1t was to reduce the coal to still 
ller particles, thereby, reducing 
r value commercially and expos- 
increased surfaces to the absorp- 
and retention of moisture. This 
e the coal apparently dryer, but 
eality it was not. The domestic 
s, when treated in this manner, 
> especially reduced in value and 
Id not be permitted to be used 
any coal producer on his coal 
n fully aware of these facts. 
| the early part of the 20th cen- 
, about 1915 to 1920, machines 
yned and used for the purpose of 
ling grains and other granular 
rial, which would be injured by 
ing, were applied to the cleaning 
al. This process of cleaning had 
virtue of leaving the coal clean 
dry and avoided the expenditure 
ssary for the apparatus to dry 
This dry process involved the 
ng of air at high velocities 
igh the mass of coal, thereby, 
ng the lighter particles of coal 
parate from the heavier particles 
nert and_ semi-inert material 
1 with it. Hence the Art of Dry 
‘ing of Coal was born. 
chines for cleaning grains, 
» peanuts, coffee, gold, sand, 
were designed to work on 
‘ials valued from $20.00 to 
00 per ton and were commer- 
Successful at small capacities 
to two tons per hour). Coal 
a material of low commercial 
ranging in price from ten cents 
ollar and a half per ton, neces 


sarily had to be treated in large 
quantities (25 to 200 tons per hour), 
in order to make the treatment com- 
mercially profitable. Such an in- 
crease in capacity necessitated many 
changes and improvements in the 
original dry cleaning machines just 
mentioned. 

By 1921, the art of dry cleaning 
coal had been brought up to the stage 
where it was believed to be com- 
mercially successful and the writer 
presented a paper entitled “Dry 
Cleaning of Coal by Means of Air 
Tables,” to the meeting of the Ameri- 
can Iron & Steel Institute in New 
York, in May, 1921. Nine years 
later, 19380, the process, having been 
extended to about all the mining 
countries of Europe, Canada and 
Australia, the subject was again re- 
viewed in a paper before the Ameri- 
can Iron & Steel Institute, entitled, 
“The Present State of Development 
of the Pneumatic Process for Dry- 
Cleaning Coal,” by Major Kenelem C. 
Appleyard, Birtley Company, Limited, 
Birtley, County’ Durham, England, 
and Colonel Edward O’Toole. At 
that date, it was acknowledged that 
the dry cleaning of coal had made as 
much progress in nine years from 
1921 to 19380, as the wet cleaning had 
made in the previous century. This 
rapidity of progress in dry cleaning 
of coal was due to the fact that as 
both processes are basically gravita- 
tional and the wet process having led 
the way, made it much easier for the 
dry process to follow. 

Furthermore, the dry method 
opened up new avenues in coal prep- 
aration that were entirely closed to 
the wet process, namely: the finely 
dividing of the coal for the purpose 
of :eJeasing the small inerts and semi- 
inerts held in the larger particles; 
secondly, releasing the occluded 
water (usually called inherent mois- 
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ture) from the coal. This last being 
accomplished by the breaking up of 
particles and thereby, exposing a 
greater amount of surface of the coal 
to the action of the atmosphere. This 
feature in itself, has the possibilities 
of extending the availability of coals 
of a high inherent moisture content, 
such as Illinois coals, for metallur- 
gical and domestic coking purposes. 

In connection with coals of high 
inherent moisture content, such as 
found in the No. 6 Illinois seam for 
instance, we note that the various 
layers or seams comprising the coal 
measures or beds vary in thickness, 
hardness and purity. As a matter of 
fact, the purest coals are the softest, 
break up most in handling and con- 
tain a relatively low percentage of in- 
herent moisture. Consequently, the 
small or fine coal contains a large 
proportion of high quality coal, and 
therefore, easily adaptable to the Dry 
Cleaning Process. If properly 
cleaned, this small size Illinois coal 
can be. made economically into coke 
or briquetted, whichever method is 
more remunerative. 

The surface moisture which the 
coal has picked up in the mining is 
also separated and partially carried 
off by the air used in the dry process. 

To 


accomplish this purpose 
thoroughly, if not perfectly, the 
separation of fine coals from fine 


inerts in a dry state necessitated the 
designing, developing, and incorpor- 
ating many new features in the Coal 
Separation Machine. 

The wide range in size and com- 
position of the mass of coal to be 
treated complicated the situation. The 
range in the size of the coal particles 
has been increased from the size of 
various grains, beans, peanuts, etc., to 
particles ranging in sizes from 4” to 
0”, and a range in tonnage from 25 
to 200 tons per hour, depending on 
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the size of coal being cleaned. Raw 
coal ranging in size from %” to 0” 
may be fed to the latest type dry 
separator at the rate of 75 tons per 
hour and the separator will deliver 
this 75 tons per hour in the follow- 
ing sizes: 1st, minus 48 mesh coal; 
2nd, 48 mesh to %” coal; 3rd, %” 
to 48 mesh refuse. 

The first size, 48 mesh to 0” coal 
will not be cleaned, but will contain 
about the same amount of dirt the 


Raw Coal contained. The second 
size, 48 mesh to %” coal will be 
cleaned possibly to 1.5% of the 


agreed inherent ash, and the third 
size, 48 mesh to %4” refuse will be 
cleaned to approximately 1% of its 
inherent ash. 

The air used in the process will 
drive off a portion of the moisture 
which the raw coal contained. The 
inerts and partial inert separable high 
gravity material, consisting of slate, 
rock, sulphur and other high gravity 
material is another product. The in- 
stallation and operating cost (ranging — 
from 10c to 15c per ton) is well 
within the ability of the clean coal to 
stand. 

The improvements necessary to ac- 
complish the above results were as 
follows: 

1. Side Discharge: The side dis- 
charging of the cleaned coal gave 
great range of capacity as the cleaned 
coal was always 85% to 95% of the 
material handled. 

2. Return Chutes to return a por 
tion of the coal called middlings, 0 
the machine to be recleaned: The re-~ 
cleanings now amount to 35% of the 
whole and places the returned coal in 
a favorable position by mechanically 
stratifying the same, since the coal 
treated is an intermingling mass of 
particles varying in size, it is impos 
sible to make a definite division of 
them and have two clean products ‘ 
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in Coal and Clean Refuse. So it 
ecessary to make a third product 
ned middlings. It was found in- 
isable to send this third product 
k and mix it with the raw coal 
cause it to be sized and stratified 
in, on account of degradation. So 
eans was proivded to return them 
she cleaning table and avoid de- 
lation. While in some instances 
degradation of the very fine coal 
f was not important, the degrada- 

of the slate and other incom- 
ible material contained in the 
is of great importance due to 
fact that it is rather difficult to 
ove the very fine incombustible 
erial from the coal. 

Feeding Regulator to regulate 
hanically the thickness of the bed 
‘oal on the table: It is very es- 
ial that the thickness of the bed 
he deck of the separator be kept 
orm over its entire surface, also 
orm as to the size of the particles 
ning the mass of the material be- 
treated, and this regulation pre- 
SS segregation and zoning of the 
ous sized particles in the mass of 
erial being treated. 

Stratifying Riffle: By means 
vhich the lighter coal and smaller 

is caused to be placed on the 
in feeding the raw coal, and the 
rier and larger coal on the bot- 
, which increases the efficiency 
capacity of the machine. Keep- 
the Surge Bin open breaks up 
lgamation of wet coal, keeps the 
mass granular and thereby, pro- 
2s separation, puts dust in sus- 
jon and facilitates dedusting be- 

it is settled on the deck of the 
vator. 

Tailing Riffle, which completes 
»rocess of dry separation, and in- 
ses the capacity of the separator. 

Automatic Starting and Stop- 

Device, which assures a full bed 


of coal on the separator at all times: 
Coal tipple dumping is very irregular 
and it is not good practice to run the 
separator empty or with deck partial- 
ly bedded, so a device was designed 
to stop the separator before the surge 
hopper was empty and to start it 
when dumping was resumed. 

7. The Flake and Floater Collector 
of incombustible, high gravity ma- 
terial: Most all coal contains floaters 
(flaky material). Some of this is 
coal, while some of it is composed of 
inert or partially inert material. 
Owing to the shape of this material, 
it has a greater tendency to float 
than the cubical or semi-cubical ma- 
terial of the same composition, and if 
such shaped inert small material is 
not carried away by the water or air, 
it invariably becomes mixed with the 
coal. We have designed a slotted 
dead plate with adjustable width of 
slots, to remove such shaped material, 
when it falls to the surface of the 


dead plate while the table is in 
motion. 
8. The Crimped Copper Bronze 


Pervious Plate to rapidly move high 
gravity material: When coal is passed 
over the surface of any known sub- 
stance in large quantities for any 
length of time, the surface of the 
substance becomes smooth and less 
effective in imparting motion to the 
coal resting upon it, particularly if 
the resistance offered to the move- 
ment of the coal particles was greater 
than the functional resistance of the 
plate surface, so a crimped plate was 
designed, which has overcome the dif- 
ficulty. 

9. Application of Heat to expand 
air to increase its capacity to carry 
moisture: When the mass of coal to 
be treated or being treated, contains 
a large quantity of water, either as 
a liquid or moisture, heat can be ap- 
plied to the air used by the separator 
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as a floating medium to rarefy it 
sufficiently to absorb all the moisture 
the coal carries. The greater the 
amount of water present in the coal 
which must be removed, the greater 
will be the amount of heat necessary 
to rarefy the air sufficiently to carry 
TE MOMs 

Dry separating coal machines are 
now built in units, each unit being 
a complete plant and will operate on 
any size or kind of coal with a slight 


adjustment. It is built in two sizes 
Original 
Sample 
8” Coal 
Moisture. 2 -as= == == 10.00% 
Volatile Matter ___ 28.76% 
nixeds Carbone === 54.74% 
BASS Hit es ed 6.50% 
LOtALa Sater = ee 100.00% 
C. J. Sandoe: I will now turn the 


meeting over to the President. I 
want to thank all’of you for your at- 
tention, and I hope we will all profit 
by what we have learned. 

Harry Treadwell: We will now de- 
cide on the place to hold the Fall 
Meeting. 

C. F. Hamilton: I make the motion 
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Crushed Increase % Increase } 
Sample % Difference 
4%" Coal 
3.00% 
31.00% 2.24%: 7.78% 
59.00% 4.26% 1.18 Toum 
7.00 % 0.50% 7.78% i 
100.00 % 7.00% 7.78% = 


and will have varying capacities for 
varying sizes and dampness of coal, 
ranging from 15 to 20 tons per hour 
when operating on minus %” wet 
coal to 250 tops per hour on minus” 
4” coal. 

To-understand more clearly the 
relative variations in fixed carbon, 
volatile matter, and ash as affected 
by the reduction of moistures, the 
comparative data below is given as 
an illustration: } 


that the place for the Fall Meeting 
be left in the hands of the Executive 
Committee. f. 

(Motion Seconded and Carried.) 

Harry Treadwell: This winds up 
our program on this trip, and I wa) 
to extend my thanks to each and 
every one of you for your kind at- 
tention. We now stand adjourned. 


ILLINOIS MINING INSTITUTE 719 


The following papers by C. J. Sandoe, Fred A. Miller, D. D. Wilcox, G. S. 
<ins, I. N. Bayless, Reamy Joyce, Walton E. Rutledge, Dr. J. J. Rutledge, 
E. L. Berger—all members of our Institute—were presented at the 1934 


ting of the American Mining Congress at Cincinnati and were published 


‘Coal Mine Mechanization,’’ yearbook for 1934. 


We are grateful to the 


rican Mining Congress for their full permission to give these papers to 


herewith. 


IR SHOOTING — AN ENTIRELY NEW PROCESS 
By C. J. SANDOE 
Vice President, West Virginia Coal Company of Missouri 


ir shooting is a recent develop- 
t in the art of breaking down coal 
preparing it for loading. This 
ess utilizes as its basic principle 
old by-word—simplicity. It is, 
in itself, a self-contained unit, 
ile and flexible, powerful and 
ient, yet simple. 
he word “shooting,” in its true 
e, cannot be applied to this pro- 
A truer description of this air 
10d can be attained by using 
aking” to name it. Shooting is a 
ess which rends, tears and shat- 
and its effect on coal is to pre- 
for loading a highly fractured 
uct which, in this state, is readily 
eptible to continued breakage on 
essive handlings. 
1e above, however, is not the case 
coal which has been prepared for 
ng by breaking down with air. 
new development takes  ad- 
age of features embodied in the 
other than its brittleness. The 
n of the compressed air in the 
after release is similar to, if not 
‘ame, as the more widely known 
»x. Air, under high pressure, 
the lines of least resistance 
gh the coal, which are the natur- 
savage planes. The entrapped 
n expansion, forces the coal out 
nstant pressure rather than by 
which has a pronounced shat- 
effect. his leaves the coal in 


what might be termed its own crystal- 
line form rather than in a highly frac- 
tured and broken condition. 

A comparison might be made with 
the action of shooting and the action 
of breaking with air, to the action of 
a sledge and the action of a press. 
The sledge is comparative to shoot- 
ing as the results are, in both cases, 
destructive, while a press, in com- 
parison to air breaking, exerts more 
pressure to achieve the same results 
but does not have the destructive 
element enter its process, as it is a 
smooth, even pressure applied evenly 
and constantly. For example, a 
brittle piece of metal can rarely be 
handled with a sledge without break- 
ing, while the same piece of metal 
can be easily worked-on with a press 
without damage to the metal itself. 

The shooting, or powder-mining 
method of preparing coal for loading, 
employs the use of explosives. This 


method puts to use a rapidly de- 
veloped, very high pressure, while 
with air mining, a comparatively 


lower pressure and larger volume of 
expanding air is used to accomplish 
the same amount of work. The blast- 
ing shock is thus replaced by an ex- 
panding or wedging action, slowly ap- 
plied, but with power sufficient to 
provide good loading preparation. Air 
mining deals with pressures far 
above those most commonly used, but 
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these pressures are not beyond those 
impractical to attain and maintain. 
Air mining does not involve the use 
of materials beyond the natural re- 
sources of any mine; air is all it 
needs, thus avoiding all outside dif- 
ficulties. 

This process has but two parts in 
its self-contained unit; one a com- 
pressor, the other a cartridge or 
bottle. The compressor used is only 
of such size to be capable of produc- 
ing 15,009 pounds per square inch 
pressure. It might be said in this 
connection that this high pressure is 
not of standard usage but is rather 
used only for experimental purposes. 
Half this pressure is usually suf- 
ficient for breaking down the coal 
as standard practices use pressures 
of from 5,000 to 10,000 pounds per 
square inch. Another requisite of 
the compressor is that it must be 
small enough to be mobile; thus, 
when mounted on trucks, it can read- 
ily be moved from one working place 
to another in a short time. 

The cartridge, or bottle, is primar- 
ily a container having sufficient size 
to store in the drilled hole a rela- 
tively large amount of compressed air 
so that it can be released at pre- 
determined pressures. These con- 
tainers vary primarily in their method 
of air release. One type uses a valve 
release and the other a shearing disc 
release. The first type uses gauge 
readings to determine release pres- 
sures and the second uses shearing 
strength or standardized metals: to at- 
tain release pressures. 

With the type of container having 
a valve release, the operator puts into 
the container only that amount of 
pressure which he judges is required 
to break down the burden given to 
each individual hole. The pressure 
for each hole is indicated on a gauge 
at the compressor, and after the 
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judged pressure has been attained. 
the container is discharged by the 
opening of a release valve in the tube 
leading from the compressor to the 
container. ~ We 

With the shearing disc type con- 
tainer, variances are made in release 


pressures by changing discs or replac- 


ing dises of greater or lesser shearing 
strength. 

The cycle of operation of air min- 
ing is simple and requires but one or 
two men in the actual mining or 
breaking operation. Preparation of 
a face for air mining is the same as 
for any other type of mining. The 
face is undercut, or sheared, or both, 
as is customary. Drilling may differ 
only in the size hole to accommodate 
the larger container, or may vary in 
the placement of holes after succes- 
sive trials with different drillings. The 
containers may then be tamped in 
the holes and left for the compressor, _ 
or the compressor can carry with it 
one, two or more containers to be 
re-used after each successive mining — 
or breaking operation. Disc changes 
are made at the compressor with one 
type container. In the other type 
the container is’ re-used without dis- 
connecting from the compressor. — 

Time required for the compressor 
at the face is about 2% minutes to a 
container. The compressor then 
moves from one place to another, 
speed of its movement depending on 
its type of locomotion. 

Safety is one of the most outstand- 
ing features of this process. All trans 
portation dangers are completely = 
eliminated. When the machine is @ 
motion and when the containers are 
handled they are in an inert state, 
no pressure being applied until the 
container is in place and the operat- 
or is at his compressor station. At 
the face, after being broken down 
mined with air, the overburden dam ; 


When buying, please consult the Advertising Section. 


ILLINOIS MINING 


re minimized because of the 
at air mining in its expansion 
or air does not draw into the 
ind endanger any overlying 
roof conditions, but rather 
ll its work in the coal itself. 
ners also do not have a ten- 
to fly but rather roll out with 
ul as it is broken down. Fires 
2ir accompanying evils are also 
ited as there is no element 
g the process to produce fire. 
he presence of obnoxious and 
us gases in the place after it 
ared for loading is completely 
ited, and it can be said the air 
2r due to forcing the air to the 
breaking the coal down. For 
s mines, in this process, there 
be no dangers due to the lack 
firing element. 
he eye, air mined coal presents 
rent appearance. It is more 
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blocky and has a brighter luster. The 
lack of fines is easy to discriminate 
by the eye. Also, it is to be seen 
that coal is not thrown from the face, 
as it is rare that any has traveled 


over the cuttings of a _ shortwall 
machine. 
Costs of this process are in a 


greater or lesser degree theoretical 
and could be quoted as only those 
that are indicated. Actual costs at 
the face would not change, haulage 
costs would be eliminated as would 
be the expense of obtaining outside 
materials such as explosives.  Indi- 
cated costs are the same and in many 
cases, far below those of explosive 
mined coal. 

Thus, air mining bids fair to find 
a place in modern methods of coal 
mining and set a new standard and 
record for the preparation of coal! 
for loading. 


SUSSION ON AIR SHOOTING — THE ENERGY 


AIR-MINER 
By FRED A. MILLER 
Franklin County Coal Co., Inc. 


air mining process just de- 
by Mr. Sandoe was developed 
rst applied at the Royalton 
of the Franklin County Coal 
ne., where mining conditions 
am characteristics are typical 
e found in most southern Illi- 
ines. Of the 3,000-ton daily 
y, approximately half is mined 
ermissible powder and loaded 
d, while the remaining half is 
‘ically loaded, 80 per cent of 
Ss air-mined. 

pt for the addition of the Air- 
unit the cycle of operation in 
anical territory is not unlike 
scribed many times before and 
fore omitted in this discussion. 


After a place is loaded out or 
“skinned up” it is undercut and 
drilled in the regular manner. The 
number of drill holes and their rela- 
tive location in the face is a matter 
of experience and depends largely 
upon conditions and the type of load- 
ing equipment used. The empty air 
bottles are placed in the hole and 
tamped, leaving a short length of tub- 
ing protruding from the hole for con- 
nection to the compressor air line. 
The Air-Miner unit moves into the 
place to within 50 to 70 feet of the 
face. The compressor air line is un- 
coiled and connected to the bottle 
tubing, after which the compressor 
is started and air is pumped into the 
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empty air bottle until the shearing 
disc is ruptured and the compressed 
air released. The moment the disc 
shears the compressor is stopped— 
the operator advances to the face, 
judges which bottle should be dis- 
charged next, connects to it, recovers 
the discharged bottle and carries it 
back to the compressor. This phase 
of the operation is then repeated 
until all bottles are discharged and 
coal prepared for the loader. The 
second man of the crew, who alse 
acts as triprider and general helper, 
inserts a new disc in the discharged 
bottle and makes it ready for use 
again. 

Several years of experimental work 
together with the subsequent applica- 
tion of air-mining to our mining prac- 
tice has established two definite pre- 
requisites. First, the compressor 
should be conveniently designed, well 
constructed and must be of ample 
capacity. Second, since the positive, 
sudden and complete release of a 
large volume of compressed air from 
a relatively small container is the 
basic principle of the process; the air- 
bottle must embody this principle and 
yet be simple and rugged in design 
and construction. 

Other interesting and noteworthy 
features possessed by the frocess 
which we consider advantageous to 
the convenient operation of a ccal 
mine are probably best cited by dis- 
cussing the relative merits as com- 
pared to other known processes used 
to accomplish the same or similar re- 
sults. 


Since our experience is limited to 
explosive and air-mining methods, the 
comparative advantages and disad- 
vantages which I am about to discuss 
are likewise drawn between these 
two. The disadvantages of the pro- 
cess are cited first. 


Disadvantages 

1. To begin with, a capital invest- 
ment is required for equipment the 
exact amount of which varies. While 
it is not excessive, it is greater than 
the investment/tied up in explosives 
at any one time. 

2. The addition of an air-mining 
unit adds another piece of mechanical 
equipment to the mine and conse- 
quently means more work for the in- 
spection and maintenance staff. 

3. Upon installation this additional 
equipment is apt to congest the haul-_ 
age system somewhat, although this — 
feature is not serious, it is incon- 
venient until the personne] becomes 
accustomed to its movements. 

4. Drilling may become more com- 
plicated because the holes required 
are of necessity larger in diameter 
than powder holes. The selection of — 
proper drilling equipment, however, 
will overcome this difficulty in most — 
cases. 

And now for the advantages of the 
process. ¥ 

Advantages . 

1. As pointed out by Mr. Sandoe, 
one of the most important features of 
the air-mining process is safety. In_ 
addition to eliminating the hazards” 
accompanying the handling, storing 
and use of explosives, it is important 
to note that loose coal hanging to the 
face and ribs of an air-mined place 
is almost entirely eliminated. In the 
case of powder-mining we have found 
that the coal has been disturbed back 
into the solid as far as two machine - 
cuts—not so with air-mining—at 
either breaks the coal loose or leaves” 
it solid. Thus the danger of loose 
coal falling on machine men, drillers” 
and other face employes is reduced 
to a minimum. ‘b 

2. The mild action of air, as as com 
pared to explosives, gives utmost con- 
sideration to tender roof conditions: 
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we have made no specific tests 
recision instruments to deter- 
he actual difference in roof 
t is significant to note the fact 
mining methods reduced roof 
most to the point of elimina- 
compared to powder-mining 
s in the same territory. 
iv-mining produces a greater 
age of large size coal at the 
» of the finer sizes. Specific 
tests have shown an average 
2 of 26 per cent in coal above 
s and a loss of 22 percent in 
low 2 inches. Further study 
that the greatest loss was 
d by the Carbon size 
x 0”), which amounted to 21.9 
in one case; while the greatest 
is made in favor of coal above 
s, the amount of which was 
than doubled. Since _ this 
is controlled by the use of 
or lower pressures the figures 
ed are indicative of the range 
Its which can be obtained by 
of the process. To those of 
rested in increased realization 
production of more big coal, 
ing offers a welcome aid. 
ir-mined coal is firm and sub- 
less degradation in handling 
owder-mined coal. First be- 
; is dislodged in a much more 
nanner at the face and second 
it is not filled with minute 
cracks which cause breakage 
id weathering. Those of you 
ndle customer complaints will 
ate the fact that air-mined 
res better—not only in your 
rd but in the dealers’ yards as 
d is therefore more desirable 
sstic sizes particularly. 
ir-mining is accomplished dur- 
working shift. Where State 
Laws prohibit the firing of 
‘e shots on shift, this feature 
cially attractive because the 


Air-Miner is exempt from these re- 
strictions. This makes possible the 
advancement of a working face more 
than one fall per shift, which, under 
Illinois law, is impossible with explo- 
sives. Hence the limiting factor on 
the number of falls per place in any 
one shift is the time required to pre- 
pare a face for the next loading cycle. 
Development work can therefore be 
greatly speeded up. 

6. Air-mining allows a mechanical 
loading unit to be confined in fewer 
working places. It has been our 
experience that the number of work- 
ing places necessary for a mechanical 
unit under powder-mining varies be- 
tween 7 and 10. Under similar con- 
ditions we have been able to confine 
a unit in as few as 5 working places. 
This feature, while dependent on con- 
ditions, does offer possible savings in 
material by more concentrated work- 
ings. 

7. As a general rule there is less 
digging for the loader to do in an air- 
mined place than in a powder-mined 
place. In our attempt to obtain the 
best grade of coal possible with 
powder-mining we have experienced 
difficulty in loading because of the 
tendency of the coal to merely drop 
down in the space formerly occupied 
by the kerf. While this coal is 
thoroughly and completely shattered, 
it remains in a more or less standing 
condition and is sometimes hard to 
load, and we are all familiar with the 
disastrous effects to equipment while 
trying to load tight coal. Air, on the 
other hand, not only breaks the coal 
from the face and ribs, but also 
pushes it from the face in a loose, 
blocky pile. 

8. In air-mining, tamping material 
consists of moist drill cuttings; there 
is no ash-bearing material added to 
the coal pile as in the case of explo- 
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sives, where incombustible stemming 
is recommended. 

9, Air-mining is not a labor-saving 
process. The greater part of the 
money ordinarily spent for explosives 
is spent on labor and that money in 
turn is placed in circulation in your 
own community. Where division of 
time is necessary because of surplus 
labor this fact has a decided bearing 
on the attitude of the personnel and 
the introduction of air-mining equip- 


Items 
Operating Labor— 
Drill Labor 
Shotfiring 
Handling Powder 
Compressor Labor 
Operating Supplies— 
Blasting Supplies 
Air-Miner Supplies 
Repair Labor— 
Drills 
Compressor 
Bottles 
Repair Supplies— 
Drills 
Compressor 
Bottles 
Total Operating Cost 

Under Operating Labor, drilling in 
both cases is the same. Shotfiring 
labor and labor required for deliver- 
ing powder is chargeable only to 
powder-mining, while compressor 
labor is an item of air-mining only. 

Operating Supplies in the case of 
powder-mining consists of powder, 
caps, fuse, drill bits and sundry items 
such as tamping bags and tools. 

In air-mining this same charge 
covers discs, tubing, drill bits and 
similar sundry items. 

Repair Labor and Repair Supplies 
to drills cover the same items under 
both processes, while Repair Labor 
and Repair Supplies to compressor 
and bottles are items of air-mining. 

No mention is made of the cost of 
investment in either case, since this 
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ment is viewed with much less dis- 
favor than the introduction of some 
other mechanical equipment. 

10. Air-mining is economical. We 
fully realize the-utter impossibility of 
comparing costs unless we talk of the 
same items and all sets of figures are 
reduced to a common basis. The 
charges which constitute our operat- 
ing costs for the same work under 
both methods are composed of the 
following items: 


Powder- Air- 
Mining Mining 
ee Ae So x x 
Be neephie x 
Br eters x 
Se See x 
iS EOE x 
oe ered 2 x 
eh me xX x 
eee x 
ees ae xX 
eS ae x x 
Beato x 
Bean ays xX 


may be handled in a number of dif- 
ferent manners. We do feel, how- 
ever, that capital investment in the 
case of air-mining should not be 
spread over a period of more than 4 
years. 

Without assigning or attempting to 
assign a monetary value to any of the 
advantages or disadvantages of either 
method and by pitting like charges 
against like charges, the economy of 
air-mining is evidenced by the fact 
that our Air-Miner operating costs 
are not only comparable to our 
powder-mining costs, but in more Te 
cent instances have even bettered 
them. 

When we consider that these costs 
and conclusions are compiled from 
operating data obtained by use of the 
first two compressor units ever puilt 
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is service and knowing that air- 
° costs are largely dependent on 
‘essor capacity, we have good 
1 to believe that improved com- 
r design and construction, to- 


gether with natural improvements in 
process application, can and will sub- 
stantially reduce these costs in future 
operations. 


HE USE OF MOUNTED CUTTING MACHINES 
By D. D. WILCOX 
General Superintendent, Superior Coal Company 


use of the undercutting 
nes in Illinois mines began in 
yuS way in the Belleville District 
378, although there was a 
er machine in use at Streator, 
s, for some time before that. 
air driven puncher as finally 
ved was capable of undercutting 
70 tons per day. Its operation, 
er, was decidedly dangerous as 
nners were required to sit on a 
rm, or board as it was called, 
y in front of and practically 
the undercut coal while the 
and constant jar of the machine 
ited the runner from knowing 
fety conditions of his working 

At the time these machines 
first installed there was in 
ice, as usual, a miners’ organi- 
, and an agreement was made 
the miners to set up a differ- 
between solid shot coal and 
1e mined coal. During all sub- 
it contracts this differential has 
1ed constant regardless of the 
yement of the cutting machine, 
in less labor, safety or greater 
‘tion. It is evident that this 
ential was in effect an allow- 
yy the miner for the use of the 
cutter and the purchase and 
pment of improved types of 
xy machine had to be paid for 
f this differential and the 
age to the owner, if any, had 
ne out of the increased saving 


in upkeep that the newer machine 
would make. The fact that the newer 
machine could cut more coal was of 
no benefit to anyone but the miner, 
as it merely meant that there were 
fewer men with whom to divide the 
tonnage rate. 

The Illinois mines became greater 
in extent and the loss of power due 
to the great distance that the com- 
pressed air had to be transported, and 
the constantly increasing cost of 
maintaining the puncher machines 
furnished the principal reason for the 
establishment of the electric breast 
machines, although at that time there 
were a few air driven breast machines 
in service. The breast machine was 
a success from the very start and has 
continued to be an efficient machine, 
in fact, its success led to the develop- 
ment of the Shortwall machine. But 
the advent of the Shortwall was 
another story to the owner of the 
It had all of the properties 
improvement, but the entire 
advantage of its installation was 
absorbed by the miner. In most cases 
the work for the miner was easier 
and safer, and the machine could cut 
twice as much coal, but the coal 
operator was merely out of pocket 
for his improvement. Some owners 
went back to the use of breast 
machines, and it began to appear as 
though the development of under- 
cutting machinery in Illinois mines 


mine. 
of an 
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had come to a standstill due princi- 
pally to the unchangeable differential 
in the labor contract with the miners. 
A high wage scale, coupled with a 
forced lack of progress began to force 
Illinois coal out of the competitive 
coal market and consequently in 
September of 1928 a contract was 
entered into which permitted the 
operation of cutting machines on a 
day wage basis. This idea opened 
the door for the use of the mounted 
cutting machine of which there are 
now 66 in service in Illinois mines. 

The mounted machine, which 
weighs about seven and one-half tons, 
operates directly from the track. 
The machines are equipped with two 
motors, one of 50 horsepower for 
cutting and one of 10 horsepower for 
tramming and sumping. The weight 
of the machine is sufficient to sump 
the cutter arm without using jack 
pipes or chains, although jack pipes 
are used in making the cut to keep 
the machine from slewing the track. 
Care must be taken in sumping so 
that that machine will not jump back 
when the cutter chain meets unusual 
impurities. This is caused by dull 
bits or feeding the cutter too fast. 
The operation of the machine is so 
rapid that it is necessary for one man 
to remain constantly at the controls. 
This speed also prevents the helper 
from keeping all of the cuttings out 
of the kerf when cutting on the 
bottom. The machines are equipped 
so they may be reversed to remove 
the cuttings, but unless care is used 
they carry in as much cuttings in this 
process as they remove. 

The cutter bars used are eight feet 
in length compared to six feet on a 
shortwall, and fully extended they 
cut a place 30 feet wide leaving a 
straight rib and a rounded kerf. Of 
course a place can be cut as much 
less than thirty feet as desired and 


still maintain a straight rib. Our 
machine men have marked the re- 
volving frame on which the cutter 
rests so that the width of the place 
is accurately- measured and cut. It 
requires less skill to cut a straight 
rib with a mounted cutter than with 
a shortwall. The cables, which are 
wound on automatic reels, are rubber 
covered Duplex No. 2, three hundred 
feet long, wiring being carried for a 
distance into each room. The 
machines are equipped with trolley 
poles which add to the tramming 
speed, and as the cutting is done on 
the hoisting shift it is sometimes 
necessary for the cutting machine to 
switch either loads or empties out of 
the way to allow the cutter to 
proceed. 

The Superior Coal Company, a sub- 
sidiary of the Chicago & North 
Western Railway Company, owns 
four mines in Macoupin County, near 
Gillespie, Illinois, and at this time 
three of the mines are being operated 
and are working in No. 6 Illinois 
seam. The operations began in 1903 
and all of the coal mined (approxi- 
mately 75,000,000 tons) has been 
undercut with the exception, of 
course, of short pieces of develop- 
ment work. The undercutting was — 
done first by puncher machines, then 
by electric breasts and_ shortwalls, 
and at this time all of the coal is 
being mined by mounted cutting ma- 
chines at the three operating mines. 

The system of work is a modified 
panel system, and about sixty places 
are allotted to each cutting machine, 
the distance between the two e* 
tremes of a machine territory at 
times being as much as a mile, The 
coal is all loaded by means of two 
men pit car loaders, 27 of these being 
assigned to each machine and the coal 
is gathered by three gathering motors 
on each unit. The power is 250 volts. ‘ 
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and the wiring is 4/0 except 
2/0 is used for short distances. 
rooms are driven 30 feet wide, 
8300 feet deep, the entries and 
; cuts being 21 feet wide; the 
ine doing its own development 

The track is 42 inch gauge, 
20 pound iron with either square 
len ties or steel ties spaced 2 
apart. The track switches are 


into each new place before cut- 
The first cut in each place is 
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around the cutting machine and one 
foreman is in charge of each terri- 
tory. 

There has been a constant attempt 
to balance the work done by each 
part of the operation so that it fits 
in properly with the other parts and 
consequently none of our mounted 
cutting machines are pushed to 
capacity as that would entail extra 
haulage or extra drilling, or extra 
loading and in the end a higher cost 
per ton. Our figures then are not 
of machine capacity but of actual 
operation. 

Since the purchase of the first 
mounted cutting machine on April 2, 
1929, twelve additional machines 
have been purchased and have under- 
cut more than six million tons of 
coal. At this time there are four of 
these machines operating eight (sev- 
en) hours per day at each of the three 
operating mines of this company, and 
they undercut all of the coal pro- 
duced. These machines were in- 


was necessary to make haulage or 
power line changes, and all of the 


Jz 
c PARSE O o/s ; 
7A INS mines were not fully equipped until 
ROG January 1, 1931, at which time Mine 
[GI SS86 2s No. 3 was completely changed. Our 
ES PG ois Lee 5 x : 
¥ ©. principal reason for making this 


‘tory of a Mounted Cutting Machine. 


full cut. In fact in room 
and cross cuts it is the third 
fore full tonnage can be ex- 

The shooting is done once 
day and permissible explosives 
sed. The territory is built 


u 


change so abruptly was in order to 
get comparable operating costs. The 
cost figures used in this paper are 
those developed from this mine, the 
production of which for the year 
1933 was 662,749 tons for daily 
average of 3,413 tons, all of which 
was cut by four machines never work- 
ing more than eight hours in one day, 
and at no time being out of service 
long enough to impair the output. 
The best day’s cutting was approxi- 
mately 1,200 tons, but from our 
records the number of tons cut per 
day by the different type of machines 
is as follows: 
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Place Being Cut by the Mounted Machine. 


Puncher machines __ 70 tons per day 
Breast machines ___170 tons per day 
Shortwall machines _300 tons per day 
Mounted cutters ___900 tons per day 


When the first mounted cutting 
machines were installed their produc- 
tion was about 500 or 600 tons per 
day, and the cutting was done at or 
near the bottom of the seam where 
the previous types of machines had 
mined. It was necessary to lower 
the cutter bar to begin cutting and 
raise it when the cut was completed. 
The cuttings were not all removed 
from the kerf and a cutter bar was 
sprung because the runner of the 
machine could not see the stress in 
time. Also the same _ impurities 
usually found at the bottom of the 
seam had to be encountered. As all 
of the cuttings were loaded out it 
was finally deemed advisable to cut 
in an extra clean band of coal about 


thirty inches up from the bottom. 
This was made possible by putting a 
shim under the cutting mechanism of 
the machine. The time of cutting 
was reduced and now each wide place 
is cut in from twelve to fifteen 
minutes. 

The change brought up several 
new problems. While it produced @ 
better grade of fine coal, used less 
power, cut 50 per cent more coal, 
left a kerf free from cuttings, and 
required less repairs, it also cost more 
for explosives, left a poor floor to 
shovel from and the drilling and ? 
shooting had to be altered. The at 
tached sketch of our present method 
of drilling shows seven holes drilled 
in the bottom and four in the toP 
coal or a total of eleven holes in each 
wide place. Three set ups of the 
electric drill are required for the 
drilling as five bottom holes and two 
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roles are drilled from the center 
ion. Nine foot augers are used 
the conveyor type of auger which 
s the drill cuttings out of the 
;, is now being installed. Fuse is 
and holes (1) and (2) are shot 
It was believed that the 
ded kerf would be difficult to 
fF AS a matter of fact the 
ded face is an aid in shooting. 
place cut by a shortwall the 
ry either has to square up the 
Ys or use excessive explosives to 
it loose. Seventeen sticks of 1 
three-quarter inch by six per- 
ble explosives are used to shoot 
1 each thirty foot place, which is 


DRILLING DIAGRAM 


Section A-A 


SECTION B-B 


Verticac View Or FAce 
ring Our Present Method of Drilling. 


er cent more than is required 
cut by shortwalls, but it is be- 
» that a cut eight feet deep in a 
seven feet high and thirty feet 
‘would be even more difficult 


it not for the rounded corners 


of the kerf. For loading the bottom 
is shot first and loaded out before 
shooting the top, the top being 
spragged before loading out the bot- 
tom. As the shooting is done but 
once each day and each place is shot 
twice, that is once for the snubbers 
and once for the top shots, it is evi- 
dent that when a place is loaded out 
it is practically idle for two days. 
This has, at times, been a hindrance 
to development work. When neces- 
sary the advance work can be cut, 
loaded, drilled and shot in one day. 
This is done by putting in a double 
cut by the machine, the kerf then 
being wide enough to shoot the place 
without snubbing. In this case, how- 
ever, the top shots are fired first. 
From January 1, 1931, to March 
31, 1934, Mine No. 3 of the Superior 
Coal Company has produced 
1,809,602 tons of coal, all mined by 
four mounted cutting machines. For 
repairs, material has cost $3,083.47 
and labor $1,964.72, or a total of 
$5,048.19, which is at the rate of 
$0.0028 per ton, or about one-fourth 
the cost of shortwall repairs, and 
about one-half the cost of breast 
machine repairs. In this amount for 
repairs is included $780.51 for lubri- 
cation, and $218.16 for bits, four 
cutter chains and five new cables, 
besides the cost of miscellaneous re- 


pairs. The tonnage cut by the cutter 
chains which were removed is as 
follows: 


318,792 tons 

207,255 tons 

272,985 tons 

298,561 tons 
Our records of power consumed 
show that the mounted cutting 
machine cutting about 15 per cent 
more coal per place than the short- 
wall uses from 5.9 k. w. h. to 6.8 
k. w. h. per working place compared 
to 7 k. w. h. to 8 k. w. h. for short- 


When buying, please consult the Advertising Section. 


90 12 165 OO THIS IDIOM CSS Ya? Ik tel 15, 


wall. Many of the advantages of the 
mounted cutter are obvious. It is not 
necessary to unload the machine and 
pull or bar it over into the corner 
to begin cutting. There is no sump- 
ing pan and no chains, no crow 
bars, no ropes, no rib hook and no 
skid rails, nor skid sheets. There are 


no tools to unload and load up. In 
fact, the complete list of tools is as 
follows: 


Place After Bottom Has Been Loaded Out. 


3 jack pipes 
2 bit wrenches 
2 lug cleaners 
1 short rail 
2 dutch head picks 
1 shovel, and 
2 oil cans, 
besides, of course, the extra bits. 


Place After Top Has Been Shot Down. 


The mounted cutting machine, as 
is always the case when machines are 
really more efficient, is safer, it being 
possible to entirely eliminate face 
accidents to thé operators. For one 
example of this there is the change 
in the handling of jack pipes, which 
are a prolific cause of injuries as 
used with the other types of machines. 
Eyes were injured when the machine 
men were picking a hole in the top 
to set the jack pipe upright. Then 
the jack pipe would fall on heads or 
bodies or feet. With the mounted — 
cutters, however, the jack pipes are 
set to each rib horizontal and close 
to the bottom. It is equipped with 
twin headlights, one on each side of | 
the cutting mechanism and_ travels 
across the face with it giving a plain 
view of the cutting face at all times. 
This allows the runners to speed up 
the machine without fear of injuring 
it and above all the men not only 
feel safer but are safer. Places may 
be cut thirty feet wide with the 
timbers within four feet of the face. 
Our method when timbers are close 
is to put the sumping cut in the 
center of the face and after cutting 
to one rib the machine is reversed to 
finish the place. It is not necessary 
to reverse the bits when this condi- 
tion is met as the chain travels in the 
same direction at all times when cut- 
ting. Timbers along the track must 
be kept at least twenty inches from 
the rail and on turns they should be 
twenty-eight inches. 

The success of any machine de 
pends in a measure on the reaction 
of the employees toward it. The 
mounted cutter is built in a way that 
inspires confidence in its ability t0 
do the work and it has practically 1e- 
moved the drudgery from the job of 
undercutting coal. 
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CHANICAL LOADING AT THE CONSOLIDATED 


COAL COMPANY OF ST. LOUIS 
By G. S. JENKINS 
Mechanical Engineer, Consolidated Coal Company of St. Louis 


bout the only thing we have in 
mon with Mr. Knox is the 
uct. Operations of the Con- 
ated Coal Company are limited 
he State of Illinois and No. 6 
1 which dips about a percent or 
to the north. While we do not 
- handicaps of a pitching seam 
lo have gas and water to a con- 
‘able degree. Of the coal pro- 
d by members of the Illinois 
Operators Association in 1933, 
it 27,000,000 tons, only 22.4% 
mined by hand; 24.2% by con- 
rs; 34.3% by loading machines; 
19.1% by strip pits. 
1e mechanization program of the 
oany began about 1926 with the 
nt of the pit car loader. We 
roled along with that program for 
uple of years and in 1928 de- 
1 to try out the Mobile type load- 
machine. We tried out several 
s and standardized on the Joy 
ling Machines. At present we 
26 of these machines. Our 
erties had been undercutting the 
since the development of the 
ng machine, so that phase had 
idy been worked out. 
ith the installation of the Mobile 
loading machine, we found our- 
s beset with several difficulties. 
r hand-loading and conveyor- 
ng we had been taking the Coal 
2 fire clay floor. With the load- 
machine we found we had to 
8 or 4 inches of Coal floor to 
sate machine operations and to 
nt loading of fire clay with the 


s meant a re-education of the 
cutting machine men. Since 


the loading machine could not dif- 
ferentiate between Coal and impuri- 
ties we had to erect adequate surface 
preparation facilities. The problem 
of gathering presented itself with 
capacity production. Mules were 
discarded and locomotives installed 
100%. 

We standardized on storage battery 
gathering locomotives on account of 
the flexibility and power demand and 
our experience still keeps us of the 
same opinion. 

We operate the Joys in units of 
two, having one Joy on each side of 
a pair of entries as a general rule. 
An assistant mine manager is in 
charge of two units consisting of the 
two loading machines, two under cut- 
ting machines, two drills and three 
locomotives. One locomotive serves 
each Joy and the third one operates 
as a relay motor between the main 
line parting and the service motors. 
This relay motor is storage battery 
operated, but a real locomotive could 
always be used to advantage in terri- 
tories with excessive grades when an 
adequate power supply is available. 
However, in Southern Illinois where 
we experience our worst grades we 
have no difficulty with storage bat- 
tery motors. Our relay motors in 
this territory weigh slightly over nine 
tons complete with batteries and our 
service locomotives slightly over 
seven tons complete with batteries. 

Storage batteries keep down the 
power demand and allow charging on 
the off-peak period. Our experience 
indicates that the power demand sav- 
ing, pays for the batteries, and we 
get the flexibility of operation at no 
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extra cost. Each two units are sup- 
plied with power by a motor gener- 
ator set—installed at the territory— 
this insures adequate power and 
minimum voltage drop. 

Coal is handled to the bottom with 
15 ton trolley locomotives on a dis- 
patch system, a trip of 30 cars reach- 
ing the bottom every 10 minutes. 
These locomotives make about 240 
car miles each hour. The haul being 
2% grade against the loads. It 
might be of interest to note that main 
line rails are now welded instead of 
bonded—the Constant Temp is ideal 
for this practice, and we have been 
able to secure a bond test of unity 
with this practice. 

In getting the loading machines up 
to capacity, time studies indicated 
that the thing to do was to keep coal 
coming off of the rear conveyor. As 
we cperate on the room and pillar 
system, this meant a series of car 
change experiments. We first tried 
putting a cross over switch through 
each cross cut, so that, as a locomo- 
tive pulled a car away from the Joy, 
a man pushed a car from this switch 
to the Joy. This worked out very 
well, except that it doubles the work 
of track laying and ties up too much 
money in rails, switches and ties. 

We then tried stub switches which 
would hold three or four cars—the 
motor would back in with three or 
four empties and after the rear car 
was loaded, would pull it out and 
switch the loaded car into the stub, 
and then back the empties to the Joy 
and repeat this operation until only 
one empty was left, which would be 
“spotted” at the Joy while the loco- 
motive pulled the loads off of the 
stub, on to the entry and came back 
in with more empties, and would re- 
peat the above cycle. 

The pushing of cars around curves 
especially in the presence of grades, 
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caused considerable derailment—this 
was overcome by driving the room on 
a 60 degree angle to the entry in- 
stead of 90 degree and easing off 
the curves, so that now a motor can 
push a trip around the curves at full 
speed without derailments. 

The above method provided a good 
car change at a reasonable expense 
but did not cut down the long moves, 
so we next tried the “checkerboard” 
system, modifying it to meet our top 
conditions and maximum allowable 
extraction. 

On the checkerboard we get two 
falls in each room, i. e., the face and 
the cross cut. The face and cross 
cut are undercut without reloading 
the shortwall cutting machine so time 
is saved on that operation. On this 
system, the face and cross cut are cut 
for three cuts, and then the face and 
a cross cut on the other side are cut 
for three cuts and the cycle repeated, 
thus the far rib of the cross cut to 
the left is opposite the near rib of the 
cross cut to the right and vice versa. 
By throwing the center lines of cross 
cuts of adjacent rooms out of line we 
reduced the area of the _ break- 
through which tended to some degree 
to strengthen the top. As to the 
desirable room length we tried up to 
600 feet, but standardized on 350 
feet. 

Before using the checkerboard we 
were in the habit of leaving 18 inches 
of top coal. We are now leaving the 
top coal in the first half of every 
third room. When this room is Mm 
175 feet switches are turned left and 
right and the rooms on either side 
picked up from this coal top haulage 


. 


room. The remainder of the haulage — 


room is shot to slate like the rest of 
the rooms. The track is then Te 
covered from the first 175 feet of 
the rooms on either side and used iM 
the advance. The timbers are like 


i 
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recovered and used on the 
nce and the slate allowed to fall. 
cuts down on the quantity of 
rial in active service, and also 
down on material delivery as it 
ithin 175 feet of where it will 

sed. 
addition to the above the load- 
nachine goes into a room for two 
of coal. Conditions have led 
adopt 24 feet as the ideal room 
1 in the Southern Illinois field. 
| conditions, of course, at times 
re narrowing down and on the 
‘time permit widening out. The 
eet width being the base line. 
dus room centers have been tried 
51.96 (60' x sine 60°) adopted 
andard. It might be of interest 
ote that the timber and track 
rial cost on a per ton basis has 
cut almost in half on _ this 

m. 
to the method of loading cars—- 
Joy starts into the face which 
been shot down and loads out 
tly ahead of the track. This 
of course is necesarily loaded 
the end of the car and only one 
loaded at a time. When this 
r has been loaded out, slide rails 
ut down to the face. The Joy 
loads out of the face on the 
site side from the cross cut— 
or three empty cars are backed 
id the Joy loads them over the 
When the car nearest the motor 
aded the trip is pulled up and 
econd car loaded, and if three 
es were brought in it is treated 
like manner. The locomotive 
oulls out and replaces the loads 
empties, thus changing the cars 
os and threes. While the loco- 
> is out changing the cars the 
‘g machine does its digging and 
wees the coal across the track 
a pile of loose coal. When 


the cars are back the machine loads 
into them. 

Then when this side is skinned up 
the machine is moved into the cross 
cut and loads the cars over the side. 
During car changes the boom is 
swung over onto the pile and loaded 
from the other side. When the break 
through is skinned up the machine 
then re-loads from the pile of loose 
coal and then loads out the face. 
Local top conditions require that 
timbering methods be worked out 
along with this method to facilitate 
loading, also loading methods at times 
have to be modified to suit the top 
conditions. 

The Face Bosses all have their 
papers as Mine Managers First Class 
and we believe them competent to 
modify the methods as safety and 
local conditions demand. 

The above system where it can be 
applied, has worked out to be the 
most efficient one with us. Under 
this system shortwall under cutting 
machines are used, one for each Joy. 
While a track cutting machine would 
cut for two Joys at a saving of two 
under-cutting machines, it would re- 
quire two additional track layers to 
lay the additional track and switches, 
and this along with the additional 
track material would more than offset 
the saving. So it is evident that this 
system is not adaptable to track cut- 
ting machines, but gives a result in 
cost to offset the gains of a track 
cutting machine by using machinery 
already available. Should a suitable 
caterpillar mounted cutting machine 
be developed it, of course, would be 
the desirable equipment under this 
system. 

As you of course know, on-shift 
shooting is prohibited in the state of 
Illinois, and this of necessity requires 
the carrying of sufficient places on 
a section to insure ample coal for the 
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following day. We have found that 
8 to 12 rooms is about the ideal 
number—less than that incurs the 
risk of running out of shot coal 
should a break down on cutting 
machines occur. More than _ that 
incurs a cost that is useless, both in 
the material tied up and the labor 
required to keep them in shape. 

At the present time we are doing 
some experimenting with air shooting 
which is permitted “on-shift’’ and 
should enable us to cut down the 
number of places to be carried on a 
section. 


The above has all been relative to 
individual sections. One of the main 
things to keep in mind in mechaniza- 
tion is concentration of equipment. 
We have found that concentrating 
the machines in adjacent panels af- 
fords us an opportunity to adequately 
service them and at the same time 
cut off the maintenance of miles of 
territory. Supervision is easier and 
delivery of material less expensive. 
Also a section of the mine can be 
quickly worked out and abandoned. 


CAPACITY OF MINE CARS AND THEIR RELATION 


TO SUCCESSFUL MECHANICAL LOADING 
By I. N. BAYLESS 
Assistant General Manager, The Union Pacific Coal Company 


Coal mines were opened in Wyom- 
ing along the Union Pacific Railroad 
during the year 1868. Data and pic- 
tures show the mine car used at that 
time as a box on wheels. This box 
carried approximately 1,000 pounds 
of coal. From this time until about 
the year 1900, the drawings of the 
mine cars used indicate a desire on 
the part of the management to in- 
crease the amount of coal carried in 
the bed of the car. This development 
first manifested itself when the sides 
of the rectangular box about eight 
inches above the floor were flared 
from this point to the top of the car, 
next this flare was changed and one 
vertical side board was added at the 
top, the overall width remaining the 
same. The process of lowering the 
flare boards and adding additional 
vertical side boards at the top con- 
tinued until about the year 1900 
when the flare board was lowered 
until it just cleared the car wheels. 
The surprising thing about these cars 
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is the number of years during which 
the inside length of the car body re- 
mained between six and eight feet, 
the preponderance of animal] haulage 
in use during the period no doubt 
contributing to this result. The first 
cars of this type for thirty inch gauge 
mine track held only about 2,000 
pounds of coal, bed full. By the year 
1905 cars of this type for forty-two 
inch gauge track would hold 3,500 
pounds bed full. This type of car, 
with few exceptions, was continued im 
service until mechanical loading 
devices became recognized coal equip- 
ment, in fact, there is a surprising 
number of this type of car still im 
service. 

The opening of new mines in the 
vicinity of old mines, which were 


soon to be abandoned, resulted im — 


perpetuating the existence of more o? 
less antiquated mining methods and 
the continued use of very narrow 
gauge track and obsolete equipment 


a de hl 


from the abandoned mine. It ee i 
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the practice to build mine cars 
the mine. Large quantities of 
car material such as car bands, 
Is and axles, lumber cut to 
h, and other material was 
lly available which it would be 
xht advisable to utilize. 
ring the period mentioned 
=>, car wheels and axles had 
1ally been made heavier and by 
ear 1900 a marked improvement 
been made in the design of car 
ls, axles and bearings. New 
ls of the plain roller bearing type 
being tried out at different 
tions with varied degrees of 
ss. It had become standard 
ice at these mines to assume 
the wheel base on mine cars 
d not exceed twenty-eight to 
‘ inches and it is surprising how 
of us were led to the belief 
a car with greater wheel base 
not be successfully operated in 
mines. The coal mined in this 
ory is obtained from coal seams 
a maximum of 25° from the 
ontal, the early mines using 
rails—twelve to sixteen pounds 
yard—and short stub switches 
common practice. For many 
empty cars on the less inclined 
; (up to 10°) were delivered to 
orking faces by mules or horses, 
yaded cars being switched from 
vorking face by the men who 
d the coal. On the steeper 
; (10° to 25°) various systems 
as McGinty’s or chutes were 


> to the topography of the 
ry and the fact that the coal 

in pitching seams, it is not 
so find desirable locations for 
ug new mines’ where the 
Mary room for railroad tracks 
op works would be available. 
se of this condition haulage 

in these mines were eventually 


driven long distances, in some cases, 
four to five miles, which resulted in 
an acute haulage problem with the 
small cars in use. To overcome the 
problem of car shortage on account 
of the long haul it became common 
practice for the hand loaders to build 
up, or what is usually termed chunk 
the car, until in many cases the coal 
carried above the car body equalled 
the amount in the body itself. This 
practice continued over a period of 
years, the managements thinking of 
the car as a forty hundredweight 
car, or two tons, and because of this 
practice it became the custom to com- 
pare the deadweight of the car 
handled per ton of coal hauled on the 
above basis. 

After the installation of the first 
mechanical loading devices, an _ at- 
tempt was made to chunk, or build 
up the car, until it would carry ap- 
proximately the same amount of coal 
as when loaded by hand methods. 
Managements very quickly decided 
this was not practicable as the 
machinery remained idle while the 
coal was built up on the car by hand, 
and when an attempt was made to 
chunk the car while the machinery 
was in operation, men’s hands and 
arms were injured. The attempt to 
build up the coal above the car body 
was quickly abandoned with the re- 
sult the car only carried two thousand 
pounds, or one ton of coal, making 
it necessary to handle approximately 
one hundred per cent more cars to 
and from the mechanical loader and 
more time was spent in switching 
than in loading the cars. This fact 
being established, engineers were 
placed on the job to make time 
studies of the different operations. 
Haulage was speeded up which re- 
sulted in an increased cost for 
haulage and maintenance. The time 
studies suggested the installation of 
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large capacity mine cars as the one 
practical solution. This solution in- 
volved radical changes in these mines 
due to the fact that practically all 
of the operations were in old territory 
where close timbered, narrow entries 


machines best suited for the mining 
conditions. On seams inclined up to 
15°, scraper loaders discharging on 
transporting conveyors have been in- 
stalled,. and~ shaking conveyors are 
being used successfully on pitches up 


with insufficient head room had been to 22°. These installations allow for 
driven. Operations through these the establishment of a_ stationary 
entries were carried on for many loading point where trips of cars 


years on a thirty to thirty-six inch 
track gauge and over light rails, 
except on the slope and main haulage 
roads, where a heavier rail was used. 

Under the conditions existing in 
many mines, the capacity of the car 
could only be increased by adding 
length to the car. The length that 
could be added was limited because 
of curves, switches and insufficient 
clearance. The studies disclosed that 
the cost of widening the track gauge 
in many of the old mines would be 
prohibitive and in such cases a new 
design of car was made for the exist- 
ing track gauge with as large capacity 
as could economically be moved 
through existing haulage roads. In 
some mines a board six to eight 
inches Ligh was added to the cars in 
use wkenever the freight of roof 
would permit. All new haulage ways 
in these mines were driven with suf- 
ficient clearance to operate 
cars at a future date. 

New systems of mining were 
studied, and different types of me- 
chanical machinery for loading coal 


larger 


coupled together can be run under 
the chute and loaded, thereby elimin- 
ating a large part of the time neces- 
sary in switching individual cars. 

Since mechanical loading of coal 
has assumed such proportions and it 
has been proven not practical to load 
cars mechanically much above the car 
body, we have been compelled to re- 
vise our set-up of dead-weight per 
ton of coal hauled in the design of 
modern cars and it would seem only 
a matter of time until mine cars will 
be constructed of lighter weight 
materials to partially offset the dead- 
weight ratio. 

The capacity of mine cars is an 
important factor governing the pro- 
duction loading rate of a loading 
machine. Time studies show that the 
greatest loss in time with mobile type 
loaders is due to car changes. With 
larger cars, more tonnage can be 
loaded with fewer changes for the 
same tonnage and with less produc- 
tion loss. 

The following table shows the rela- 
tion of, first, car size; second, tons 


were examined to determine the loaded per hour, and third, per cent 
Time Loading (Minutes) ___ 1.33 1.63 2.00 2.48 3.11 4.00 5.83 > 
Time Changing (Minutes) 22 1:38 1.388) 1:33) 1033) ao8 oe 1.33 
Loading Cycle (Minutes) ___ 2.67 2.96 3.33 3.81 4.44 5.83 GiOm 
Tons Loaded Per Hour ____-_ 22.50 24.75 27.00 29.25 31.50 33.75 36.00 
Gyele Loads 5 22 ls 50% 55% 60% 65% 10% 15% 80% 


of cycle time loading. 

Where the cars can be run under a 
fixed loading head and a trip loaded 
without uncoupling or switching the 
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cars, the loss of time in changing cals 
is so reduced that the size of the cat 
is not such a vital item. Using the 
above table, assuming the capacity ‘ 
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of the loader to be the same, 
45 tons per hour, and the time 
ring of one car to be %4 of a 
te, the percentage of loading 
ranges from 84.4% for the one 
ar to 95.5% for the four ton 
ity car, a span of only 11.1% 
ared with 30% for the mobile 
r. While production is greatly 
used it is more due to the fact 
he cars can be kept continuously 
‘the fixed loader head, thereby 
ising the percentage of the 
loading time, rather than the 
ve capacities of the mine cars. 
ver, the capacity of the car is 
ry important factor in the 
ge. Assuming that a motor 
two ten car trips per hour, the 
production is in direct propor- 
to the size of the car and the 
ased haulage cost is roughly in 
nverse proportion. With the 
r capacity car there is less like- 
| of delays to the loader waiting 
mpties due to the increased time 
ding the trips. 

mining men realize each mine 
ts individual problems, and in 
lering the capacity of mine 
for any given operation consid- 
m must be given to the height 
he seam, tonnage required, 
s, distances, track gauge, kind 
tive power, whether working old 
territory or developing new 
, weight of rails, clearance, roof 
ions, kind of loading equip- 


imal haulage has for the most 
been displaced by _ electric 
ze and the continued improve- 
which is being made on mine 
heels tends to make transporta- 
of the cars much easier. The 
»ody cars which are handled by 
» dumping devices has im- 
| the method of handling coal 
tipples. 


The installation of large mine cars 
will require better haulage roads, 
although good, well maintained 
haulage roads are desirable for any 
size equipment. The maintenance 
cost of haulage roads should be de- 
creased if first-class tracks and rollers 
are in use, the wear and tear lessened 
on equipment such as hoists, motors, 
mine cars, etc. Less time will be re- 
quired for changing cars, there will 
be fewer derailments, which, with the 
small cars caused considerable loss of 
time in rerailments. The increased 
safety of this improvement should not 
be lost sight of as the hazard from 
derailments is of no small con- 
sequence. 

There will be less tendency to 
overload the cars, and consequently 
less spill over the sides of the car. 
In this connection, the steel or com- 
posite cars are better suited for 
mechanical loading for the reason 
they allow less leakage which will 
reduce the cost of cleaning haulage 
roads. In designing a car, a careful 
study should be made of the physical 
conditions of the individual mine. 
Within practical limits, the height of 
the coal seam will determine the 
height of the car; the character of 
the roof will determine the width of 
the haulage way and the gauge of 
the track, this width and gauge being 
the limiting factors in the width of 
the car; length and wheel base must 
be governed by the radius of the 


curves over which the cars must 
travel. With these factors known it 
will be possible to develop the 


maximum capacity car that can prac- 
tically and profitably be used. 

The success of mechanical loading 
is in keeping the loading machines 
operating to capacity, and in order 
to do this it is necessary that suf- 
ficient cars be supplied at the point 
of loading and that these cars be 
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available for loading from the be- 
ginning of the shift to the end. 
Properly taken time studies will 
develop wherein the haulage is 
defective in securing the maximum 
loading time possible at the loading 
face. When the haulage and loading 
time have been co-ordinated, the use 
of large capacity mine cars should 
result in increased morale among the 
employes since waiting for cars when 
the loading unit is in position to load 
coal decreases the competitive spirit 
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which is an important factor when 
loading coal mechanically and es- 
pecially where a tonnage rate is paid 
or where a combination tonnage and 
day wage is paid. 

In the writer’s opinion large 
capacity mine cars are essential to 
successful mechanical loading and 


therefore, the car with the greatest 


capacity possible which is practical 
for the conditions under which it 
must operate should be installed. 


METHODS OF PERMANENT ROOF SUPPORT 
By REAMY JOYCE 
Chairman, Subcommittee on Roof Support, Coal Division, 
American Mining Congress 


The research committee on _ per- 
manent roof support has an interest- 
ing and important assignment. While 
its work is not as spectacular as re- 
search in problems of ventilation and 
the prevention of explosions, it 
nevertheless ranks high in safety 


work and in the difficult job of de- 
veloping a profit as the result of min- 
ing operations. The necessity of 
maintaining adequate roof support in 
main headings is fundamental. That 


method of construction is ideal which 
results in safe, uninterrupted opera- 


Steel I Beams Supported on Brick Pilasters, Protected by Brick Curtain Walls, 
Clyde No. 1 Mine, W. J. Rainey, Inc. 
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at low cost. The first cost of 
ruction and the annual cost 
._ must be absorbed during the 
f the mine are matters of judg- 


n Heading, Consolidation Coal Co., 
Mine No. 3 


based on experience, knowledge 
esearch. 

the construction materials or- 
ly used for roof support—wood, 
ry, concrete, steel, and com- 
ons of these materials, each has 
n advantages, as well as certain 
tions. All of these materials 
known working stresses and 
r designs can be made for any 
vith certainty. The nature of 
of to be supported, the quantity 


Rails in Commodore No. 2 Slope, 
eld Bituminous Coal Corp., Prevent 
Damage to Slope Timbers. 
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of coal to be mined, the probable life 
of the headings, must be carefully 
studied when the plan of operation 
is laid out. Serious consideration of 
the types of roof support to be used 
to meet the widely varying condi- 
tions, not only in different coal 
measures but in the different parts 
of the same mine, is vital and neces- 
sary. No one type of construction 
can be expected to produce the lowest 
annual cost combined with adequate 
safety for all operating conditions. 
It is therefore necessary to study the 
properties and characteristics of dif- 
ferent construction materials and to 
forecast the results of their use under 
definite conditions of service. 


Wood 

Wood timbers have the advantage 
of low first cost. Wood timbers, 
when sound and free from decay, 
possess great strength for their 
weight. Unfortunately, naturally 
durable wood is scarce. 

The two woods which grow in the 
United States that have both great 
structural strength and natural dura- 
bility are Bois d’Are and black locust. 
To the extent that these woods may 
still be procured at a reasonable cost, 
they make ideal mine timbers. 

The average woods run oak tim- 
ber that is now available for mine 
use is not resistent to decay in the 
natural state; the original strength is 
soon lost and the presence of rotten 
timber in the mine constitutes a fire 
hazard. The other hardwoods possess 
even less natural durability than the 
oaks, and the same is generally true 
of the pines and various. other 
conifers. Most of these woods, how- 
ever, possess adequate strength when 
sound, and failure from decay may 
be eliminated by chemical impregna- 
tion under pressure-vacuum processes. 
Certain chemicals, like zine chloride, 
which prevent decay, also have valu- 
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able fire retardant qualities. Chem- 
ical impregnation, using modern 


methods, does not change the physi- 
cal properties or strength of the kind 


Treated Timber Cribbing, Bell & Zoller 
Coal & Mining Co. 


of wood treated. A very slight in- 
crease in size in the less strong woods 
compensates for lower working 
strength. For example, a round stick 
of timber increases in bending 
strength as the cube of its diameter 
and in stiffness as the fourth power 
of its diameter. 

Wood is. resilient and has far 
greater ability to absorb impact than 
any other material. It bends before 
it breaks, and the sound which may 
be heard and the deformation which 
is seen as wood takes a load are 
useful in gauging earth pressures. 
When broken through wrecks or 
squeezes, wood timbers are easily 
removed, which is not so true of 
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Cribbing on Steel Supports. 


masonry, concrete, and steel, which 
often have to be shot or cut out. 

It is therefore important to think 
of wood as being in three distinct 
classes: 

Untreated timber: 1. 
durable; strong; scarce. 2s 


Naturally 
Not 


Switch on First Right Heading, Con- 
solidation Coal Co., Mine No. 3 
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lly durable; strong when sound; 
‘ul. 


mically treated timber: 1. Dur- 
trong; plentiful. 
Wd timbers have a _ further 


“ce 


age in that they may be “re 
d” and reused if sound. This 
icularly true of treated timber 
a lesser extent of steel timbers. 
ry and concrete are so fixed in 
they cannot be moved. 


Masonry 

k walls, arches and _ pilasters 
rable, incombustible, and most 
etory when properly built to 
he right conditions of service. 
‘st cost is high and skilled labor 
ired for this type of construc- 
Maintenance cost is practically 
not disturbed by wrecks or 
novements. 


Concrete 
e concrete does not require 
ne skilled labor that masonry 
‘s use entails much more care- 
ervision and engineering skill. 


lp of Kail 
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f Timbering at Zeigler No. 1 Mine, 
Zoller Coal & Mining Co. 
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There are certain roof conditions 
that may be made stable by the appli- 
cation of from one-half inch to one 
inch of gunite when the roof is first 
exposed and before any appreciable 
amount of air slacking has started. 
Concrete may thus be used in various 
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Steel Cross Bars on Brick Piers 


headings where a thin coat will be 
effective up to the heaviest types of 
reinforced concrete construction. 
Main slopes, main drifts, main bot- 
toms, and other “bottle necks” are 
often sufficiently important to justify 
the heaviest type of construction be- 
cause of the difficulty of maintain- 
ing unstable roof conditions. First 
cost of the type of construction 
selected must be balanced with the 
safe maintenance and dependable 
operation of these strategic headings. 

Bad concrete disintegrates and the 
water in some mines seems to have 
this effect even on good concrete. 
The importance of intelligent super- 
vision of concrete work cannot be 
overestimated. 

Steel 

Steel I beams, H beams and steel 
rails are successfully used as headers 
or crossbars for permanent roof sup- 
port rather widely by coal mines. 
They are valuable in securing maxi- 
mum head room. While the first cost 
of steel timber is greater than wood, 
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the labor cost of installation is gen- 
erally less. In some places, corrosion 
of steel timbers is a real problem, and 
painting is often difficult if not im- 
Steel must be cut to length 
into the 


Any necessity for further sizing must 


possible. 


before being taken mine. 


therefore be 


taken care of by the 


Main Bottom—Concrete Arch Nemacolin 
Mine, The Buckeye Coal Co. 


shape of the heading where it is in- 
stalled. To a lesser extent, steel legs 
are used to make three-piece timber 
sets, but usually wood, either un- 
treated or treated, brick, concrete, or 
the coal itself is used to support the 


steel headers. 


North Manway After Guniting, 
Nemacolin Mine, 


PROCHEDINGS 
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Aims of the Committee 

It is the duty of management to 
return satisfactory earnings on in- 
vested capital. Undermaintenance is 
expensive and /often unsafe. Over- 
maintenance or methods requiring 
unnecessary capital investments are 
also expensive and may make the 
profitable operation of the mine im- 
possible. 

The challenge of operation to man- 
agement requires alert thinking. Con- 
ditions are changing. Labor costs 
are up. Methods and materials must 
be studied as never before. Coal 
mining now has a real opportunity to 


Steel Arch Roof Supports, Nemacolin Mine, 
The Buckeye Coal Co. 


demonstrate its ability and stamina. 
The committee on permanent root 
support hopes to present to the 
American Mining Congress many 
good methods of roof support, to- 
gether with the first cost of construe 
tion, the maintenance costs, the sel 
vice conditions, the service life, and 
finally, the annual costs developed by 7 
the various materials and methods. 


v 
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NEW COAL PROCESSING PLANT OF THE 


BINKLEY COAL CO. 
By W. E. RUTLEDGE 
Vice President, Binkley Coal Company 


Bituminous Coal Industry 
‘ the last decade has made very 
d advancement in the produc- 
1ethods and in the preparation 
» larger sizes of coal. During 
ime period many types of ef- 
-mechanical coal burning equip- 
have been installed in in- 
al plants. Recently, this type 
ipment has been introduced for 
essure heating plants, and these 
ations are increasing tremen- 

each year. The _ increasing 
r of installations of stokers for 
ndustrial and domestic use in 
iddle west has brought forth a 
nt demand from the coal con- 
; for a well-prepared, clean and 
‘ly-sized stoker coal that will 
he most efficiency in the indi- 
types of equipment. 

growing demand and_ the 
ming of markets for properly- 
ed stoker coal convinced us 
1e smaller sizes of Illinois coal 
od quality could be processed 
positive low ash and uniformly 
yroduct, and a processing plant 
omplish this would be a sound 
nent even under conditions 
ling in 1933. 
investigation was then started 
2rmine, first, what in the judg- 
of various mechanical and 
plant engineers, constituted an 
stoker coal, which would give 
st efficiency in the mechanical 
1ent installed in the middle 
second, to locate a low-cost pro- 

field of coal with inherent 
2s such that the raw coal could 
schanically cleaned economi- 
nd the clean product meet the 


specifications required; (this devel- 
oped that a central processing plant 
to serve a group of mines in the 
same field would be more practical 
than if connected with only one oper- 
ation); and third, after a thorough 
study of all types of mechanical 
cleaning equipment and plants then 
in operation, which one would give 
the most efficient and economical 
operation with the greatest amount 
of flexibility to produce a uniform 
low-ash, proper sizing and mixing. 

The Universal Coal Washing Com- 
pany has constructed near Pinckney- 
ville, Illinois, in the heart of the great 
coal-stripping field of Southern IIli- 
nois, one of the most modern coal 
preparation plants in the United 
States. The contract was given to 
the McNally-Pittsburg Manufacturing 
Corporation, of , Pittsburg, Kansas, 
for the designing and furnishing of 
equipment. In the judgment of lead- 
ing engineers and others, the coal 
washing, preparing and sizing equip- 
ment in this plant is the most effi- 
cient obtainable. The plant is inde- 
pendent of any mining company but 
has established milling-in-transit rates 
with all the operations in the field 
and has made servicing contracts with 
some of the largest operators. An 
outline of the operation of this plant 
is as follows: 

The incoming raw coal is dis- 
charged from the railroad cars into 
a receiving hopper at the bottom of 
which is located a reciprocating plate 
type feeder. This feeder is provided 
with an adjustable gate and is 
actuated by adjustable-throw cranks 
to provide for positive regulation of 
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metric level in the washing bed. The 
evacuating gates are controlled by 
these floats. Thus the setting of the 
float control valves determines the 
depth of concentrate bed, and the 
setting of thé float counter-balances 
determines the consistency of the bed. 
The washing impulse as well as the 
control of the back section is effected 
through separate air and water valves 
for each washing stage. The entire 
washed product is sluiced hydrauli- 
cally to a 3-deck flexibly mounted 
classifying screen which makes size 
separations at one and one-quarter, 
three quarters and __ three-eights 
inches. The three largest ranges, cor- 
responding to the No. 2, No. 3 and 
No. 4 standard Illinois sizing, deliver 
directly to cars on their respective 
tracks or optionally to a mixing con- 
ih veyor which runs transversely across 


EL USE 


wi ¥ ¥ avy : 3 

a) ea, 2) res all four loading tracks. Gates in each 
anton nrmirrecmmrnn,  “S of the gcreen decks provide £Ommmm 
Flow Diagram. assembly on the screen of any two 


adjacent size ranges, while, of course, 
the mixing conveyor provides for the 
reassembly of any two or more size 
ranges whether adjacent or not. 
Fresh water pressure sprays are pro- 
vided on each deck of the classifying 


the rate of feed. A scraper con- 
veyor transports the raw coal from 
this feeder to the Norton wash unit. 
Instead, however, of discharging 
directly into the wash unit, the coal 
is deposited by the conveyor into an 
open launder and flushed hydrauli- 
cally to the washery compartment of 
the Norton wash box. This provides 
for better distribution across the 
width of the washing compartment 
and also insures adequate prewetting. 

The wash unit is of the fully auto- 
matic type with two primary and 
three secondary washing stages. The 
depths of concentrate bed carried in 
the primary and secondary areas are 
separately adjustable at will and are 
automatically maintained at the de- 
sired depths by means of a patented 
mechanism operating through a 
counterbalance float which may be 
adjusted to float at any desired gravi- 


View of Wedge Wire Dewatering Screens 
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1 in order to remove any ad- 
» fines or discolored wash water. 
. %-inchx0 or No. 5 grade 
; through the bottom deck of 
creen together with the wash 
and is laundered to the de- 
ing sereens which are equipped 
me-half mm. wedge wire. Each 
- dewatering screens is approxi- 
y 20 feet long in two balanced 
ns. Fresh water sprays under 
ire are applied to the coal near 
id of the first screening section 
the bulk of the wash water has 
removed. These sprays effec- 
remove any adhering fines as 
is rinsing off the fresh water 
might discolor the coal after 
r The remaining 10 feet of 
screen is utilized for the re- 
of the spray water. After 
ering, the coal discharges op- 
ly into the mixing conveyor or 
1 collecting spiral which loads 
ly into the cars on the No. 5 
The gate, however, is in four 
as so that 25%, 50%, or 75% 
s product may be deposited in 
ixing conveyor for combination 
he larger size ranges while the 
e loads directly on the No. 5 
This feature greatly increases 
tal flexibility of operation and 
it possible to load a wide 
y of combinations and mixtures 
et the most exacting market re- 
nents. 
slurry passing through the 
lf mm. dewatering screens con- 
of course a considerable per- 
‘e of fine solids. This slurry is 
ed in the pump sump, and deliv- 
y a centrifugal pump to an ele- 
settling tank. This tank is coni- 
shape and the solid material set- 
the apex from which, by the 
head of water above it, it is 
through a pipe to the sludge 
which are mounted directly 


over the dewatering screens. These 
sludge screens are equipped with one- 
eighth mm. and one-quarter mm. 
wedge wire and the dewatered solids 
or sludge discharged from _ these 
screens may be optionally reassembled 
with the washed coal, discarded with 
the refuse or divided half and half be- 
tween these two dispositions. 

The water passing through the 
wedge wire of the sludge screens is 
returned to the circuit through the 
pump sump. This constitutes a closed 
circuit but it is a matter of record 
that there is no actual building of 
one-quarter mm. fines in the circuit. 
The explanation undoubtedly lies in 
the fact that the fines on the screen 
tend to constitute a filter, with the 
wedge wire serving merely as a sup- 
porting base and therefore very little 
solid material actually passes through 
the wedge wire. The clarified water 
from the top of the settling tank is 
returned by gravity to the wash unit 
for re-use and the only make-up 
water supplied to the circuit is the 
water which is applied in the form 
of the fresh water sprays. 

A single drag type conveyor re- 
ceives the rejects from both the pri- 
mary and secondary elevators, as 
well as the dewatered sludge if it is 
to be discarded, and delivers the com- 
bination rejects to the refuse disposal 
site at some distance from the 
washer. At present a_ traveling 
scraper mounted on a high line and 
operated by an electric hoisting 
engine is being used to distribute the 
rejected material after it is dis- 
charged from the refuse conveyor. 

The raw coal conveyor extends be- 
yond the raw coal launder to dis- 
charge, when desired, upon a belt 
conveyor which will deliver directly 
to the classifying screens, thus by- 
passing the wash unit. This will 
make it possible to store unmarket- 
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able washed sizes during certain sea- 
sons of the year and then return 
them to the plant for resizing or mix- 
ing at seasons when they are salable. 

The plant has now an hourly ca- 
pacity of 125 to 149 tons per hour 
feed, depending on the size of the 
raw coal, and on account of being in- 
dependent of any mining operation 
is in a position to operate multiple 
shifts. 

The design of this plant is 
twice its present capacity, the raw 
coal feeder and conveyor as well as 
the classifying screens and mixing 
conveyor have sufficient capacity for 
the ultimate plant and the only 
equipment that will be necessary to 
double the capacity will be the addi- 
tion of another washing box and bat- 
tery of dewatering screens. 


for 


PROCEEDINGS 
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The entire flow as outlined above 
is shown on the flow sheet diagram, 
which also indicates the proposed ex- 
tension to the plant. 

A laboratory As maintained on the 
ground floor of the plant, where daily 
sink-and-float tests are made to de- 
termine the relationship of washer 
adjustment variables to _ specific 
gravity of separation, as well as the 
relationship of sink-and-float  per- 
centages to ash contents of coals 
treated. These data are the means 
of keeping an accurate check and 
control over the plant operation. 

Where this plant is the only one 
of its kind now located in Southern 
Illinois, it is our firm belief that 
within a few years, the major portion 
of Southern Illinois coal from 2 to 0 
inches will be similarly prepared. 


Norton Automatic Washing Box Shewing Launder. 
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DISCUSSION ON PROMOTING SAFETY 
By DR. J. J. RUTLEDGE 
Chief Mine Engineer, Maryland Bureau of Mines 


. Bryson said in his paper that 
y is an investment. I would 
nat safety is an investment that 
re to yield a good profit. I 
» Mr. Forester of The Consoli- 
1 Coal Company in the audience. 
‘ould take from out of the files 
it company some figures regard- 
1eir compensation costs, the dif- 
ce between that company’s costs 
that of other companies’ costs 
mn for accident prevention, there 
| be a very handsome profit. I 
to take off my hat to the Safety 
‘tment of The Consolidation 
Company. They have been re- 
° mine accidents. Recently two 
* men who had been working in 
son mine of The Consolidation 
Company, leased a small mine in 
yson seam and began to work it 
eir own account. Of course, 
carried accident compensation 
ince and they carried into their 
mine, where they were taking 
loney out of their own pockets 
y for timber and compensation, 
ame habits in which they had 
trained in the Consolidation 
The Inspector reported that 
a person went into the mine 
ted by these two young men, 
were so well timbered that one 
think he was in a Consolidation 
Of course, these two young 
ire making money in their coal 
SS. 
‘idents do not have to happen. 
ents can be prevented. 
erring to Mr. Bryson’s charts, 
No. 1 is very interesting but I 
little from Missouri on this 
Some time I would like to 
a private discussion with Mr. 


Bryson and have him explain this 
data more fully. The same thing 
goes for his chart No. 2. Incidentally, 
this shows what a good, conscientious 
safety man can do when he is put in 
charge of accident prevention. 
Referring to the cost of accidents 
—and I would say with considerable 
pride that Maryland was the first 
State to put accident compensation 
for mine employes on the statute— 
our cost for fatal accidents averages 
$5,000 if a man has a family, but it 
can be higher. It can go to consider- 
ably more than that. The average 
cost for burial is $125.00; medical 
and hospital costs can go up as high 
as $800 in each case. During the last 
few years that I have been studying 
mine accidents and comparing costs 
of compensation with my friends in 
other states, the records of two states 
have worried me considerably. One 
is Kentucky and the other is Alabama 
and I have come to the conclusion 
that they don’t have any lawyers in 
either of those states; at least not in 
the coal fields, because I do not see 
any legal costs in their statements 
of accident costs. I know they could 
not keep the costs as low as they do 
if they have as many lawyers as we 
have in our compensation hearings in 
our State. Moreover, our Maryland 
law is so worded that the claimant 
need not be represented by counsel. 
I was confronted the other day by 
the accident report made by a young 
man who had had three accidents in 
a comparatively short period of time. 
I went to the Accident Commission 
and said, “‘“Here, something is wrong; 
this young man (I presume he is 
young, for he is a brakeman) has 
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made three accident claims within a 
relatively short period of time. In- 
vestigation proved that in at least one 
of the instances not only the Mining 
Law had been violated but also the 
company’s regulations. In common 
justice, in my opinion, when the Min- 
ing Law and company regulations are 
violated and an accident results, com- 
pensation ought to be denied the vic- 
tim of the accident. Until the com- 
pany gets behind accident prevention, 
it is useless to try to do anything in 
the way of preventing accidents. 
Moreover, unless you have good mine 
discipline, you might as well quit the 
fight against mine accidents. 

Regarding the cost of mine acci- 
dents, our operators who are State- 
insured, report costs that run any- 
where from 8c to 10c to 12c¢ per net 
ton of coal production. Some of the 
figures that I have been privileged to 
see in the files of some of the self- 
insurers run anywhere from 1%c to 
2c per net ton. So there is a very 
great saving to the self-insurer after 
all their expenses are paid. 

There is no argument at all against 
safety. Mr. Bryson remarked to me 
just before I got to my feet that the 
rate in Kentucky was $9.50 per 
$100.00 of payroll just before some 
of the operators assumed their own 
insurance. I overheard the president 
of one of our largest companies talk- 
ing with one of the members of the 
Accident Commission the other day 
and the president stated: ‘That his 
rate was $7.25,” and he remarked, 
“that his present rate ought to be 
less as it is only seven-hour exposure 
now—one less than we had recently.” 
This was a new thought to me but 
it is an argument to use on the com- 
pensation authorities. 

The paper by Mr. Roy is very good. 
I have been following Mr. Roy’s 
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safety work in Ohio very carefully. 
Ohio has a higher rate than we have 
and if my memory serves me cor- 
rectly—and I think it does—I think 
I have met Mr: Roy under other 
circumstances many years ago. It is 
a pleasure to see a man who fought 
so hard for the miners’ interests 
fighting equally as hard for mine 
safety and it is an added pleasure to 
see the son of such a man up here 
reading a paper. It shows that he 
had better advantages than his father 
had at his age. I agree with Mr. Roy 
altogether in what he said that safety 
can only be promoted through a 
safety department. You will recall 
he said that a man in their mines is 
not merely a check number, that he 
is a man and so treated. 

Incidentally, this man I referred to 
in our mines who had had three acci- 
dents, this is what we call an acci- 
dent repeater and you will remember 
the trouble we used to have with the 
repeater in elections and polictical pri- 
maries. The accident repeater is the 
next thing that should be looked 
after. The employe or coal company 
that has too frequent accidents should 
be looked into very carefully. It took 
us three years to find out what was 
wrong with one of our largest mines 
where they had numerous accidents. 
Since a change in management this 
mine has had an excellent accident 
record. 

If the rates for accident compensa- 
tion continue increasing as they have, 
I predict that either the fund will fail : 
and cannot be supported much longer 
or in some states the insurers will g0 
back under the old common law, de 
plorable as that would be. 

I would direct your attention to 4 
paper read at the February meeting 
of the A. I. M. E. in New York by 
Mr. F. Robertson Jones entitled 
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nen’s Compensation—a Grow- 
urden on Industry.” Anyone 
as anything to do with mine 


109 


accidents should read some of these 
papers prepared by Mr. Jones. 


CONSTRUCTIVE 
By E. L. 
General Superintendent, Bell 


structive Safety Work as ap- 
© mines, means the prevention 
uries to mine workers; the 
ition of removable hazards and 
velopment of right-thinking on 
in the minds of the manage- 
and in the minds of the men. 
ns work; both brain work and 
1 work, but particularly brain 


t of my experience in safety 
1as been at the two mines of 
ll and Zoller Coal and Mining 
ny, located at Zeigler, Illinois. 
iaking no claim that the safety 
of this operation is superior 
of any other operation. I do 
at it is far superior to many 
ons and that very substantial 
ss has been made there in 
work in the past five years. 
ost-Time Frequency Rate has 
sed at No. 1 mine from 340 in 
oOo 14 in 1933, and at Now 2 
‘rom 201 to 80. The tons per 
me Accident have increased at 
mine from 3,300 in 1929 to 
in 1933, and at No. 2 mine 
800 to 9,200. 
mines are thoroughly organiz- 
on mines which some people 
etards a safety program. The 
innot be forced to wear pro- 
clothing, but every one of the 
00 underground employes at 
No. 1 wear safety hats, and 
) per cent of them wear safety 
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toe shoes. At No. 2 mine, over 95 
per cent of the 800 underground 
employes wear both safety hats and 
safety toe shoes. In 1929 hardly any 
protective clothing was worn. 

Some months ago, a few employes 
with political aspirations, called a 
meeting for the purpose of eliminat- 
ing safety clothing. However, men 
who had enjoyed the protection of 
safety clothing dominated the meet- 
ing, and the morning following the 
meeting, thirty-five men who had not 
previously worn protective clothing 
purchased safety hats and safety toe 
shoes. 

The men are taking a real interest 
in accident prevention. Some have 
been active in developing new safety 
devices. I might add, that although 
the American born predominate, the 
list of employes is made up of almost 
all the nationalities usually found in 
coal mines, and that the operation 
may therefore be considered as fairly 
representative of the industry. 

The records cited previously are 
not perfect records. There is plenty 
of constructive safety work yet to be 
done. The records, however, do show 
decided progress and I am conyinced 
that the progress is due to the safety 
campaign initiated about the latter 
part of 1929 after a year of par- 
ticularly distressing accidents. 

This date did not mark the begin- 
ning of safety work. A safety engi- 
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neer had been on our pay roll long 
before that time. We had safety de- 
vices and had our mines posted with 
safety signs. We kept accident re- 
cords. We had much of the safety 
paraphernalia common to safe mines 
and also common to many of the un- 
safe variety. We have had occasion 
to make alterations and improve- 
ments in these branches of our safety 
work. We had not gone far enough, 
but we were not wrong in the type 
of our safety equipment. 

We were wrong in our general at- 
titude toward safety because we then 
believed many things which we now 
know are false. We did not change 
all of our ideas over-night. Perhaps 
we are still cherishing some false 
notions which are preventing a bet- 


ter record. We are trying to keep 
our minds open to new ideas on 
safety. 


We did give up the idea that acci- 
dents just happen. and now know that 
they can be prevented. We started 
to prevent them’ and to sell this idea 
to our bosses through meetings, let- 
ters and full reports on every acci- 
dent. We carried the report of every 
Lost-Time Accident in our monthly 
magazine with suggestions for avoid- 
ing a repetition of similar accidents. 
We established a few well defined, 
practical safety rules. 

We knew that we needed the co- 
operation of the men, but were doubt- 
ful of our ability to obtain it because 
the mines were thoroughly unionized 
and there was plenty of labor agita- 
tion. We started a drive to have 100 
per cent of our employes trained in 
first aid. Almost every employe took 
the training. We had less difficulty 
in inducing the men to attend the 
schools than we did some of the 
management. We then gaye up the 
idea that the men, particularly union 
men, will not co-operate. We know 


PR OC EE DIN (GS) OF EEE, 


that they will co-operate if the matter — 
is properly presented. 

While on the subject of first aid I 
wish to say in passing that the State — 
Department~ of- Mines and Minerals 
and the United States Bureau of 
Mines, were of wonderful help in fur- 
nishing instructors and speakers for 
the classes in first aid. 

Some one may remark that first 
aid is not safety work. Technically 
that is true, but men in first aid 
classes are very receptive to safety 
suggestions, and I know of no better 
way to arouse the interest of a large 
group of men than in safety talks and 
discussions in first aid classes. At 
these meetings the men feel free to 
eall attention to hazards and unsafe 
practices which the management may 
have overlooked. 

As the safety work continued we 
gave up still another idea and that 
was that safety destroys efficiency 
and increases costs. We know now 
that the safe way of doing a job is 
the efficient way and that a safety 
campaign costs only a fraction of the 
saving that it effects. Compensation 
for accidents is not cheap. A man 
on a stretcher and the men carrying 
him are producing no profit. A haul 
age road tied up for the transporta- 
tion of an injured man is non-pro- 
ductive. Every accident has a de 
moralizing influence on a working 
crew. Accidents are expensive— 
safety is not. 

We not only gave up old ideas, but 
we acquired some new ones, new at 
least to us. “4 

Safety work, in order to be effec 
tive, requires equipment such a— 
safety devices, signs, illustrations, 7 
ports and accident records. Such 
equipment is an important part of 
the successful safety campaign, bU 
the error should not be made io 
thinking that equipment is the maim ‘ 
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Equipment bears about the 
relation to constructive safety 
that tools bear to the construc- 
yf a building. Constructive 
whether applied to a building 
safety work, requires a clear 
2, authoritative, directing head 
ficient workers. Without these, 
tile to even hope for much suc- 


structive safety work requires 
anship. A man new on a job 
ot automatically work safely. 
experienced men continue un- 
ractices until some one sells 
1 the safety idea. Our exper- 
ndicates that new employes are 
‘asily sold on safety than old. 
the past year we had occasion 
many new men and we took 
lar pains to see that they were 
| of the hazards of their work 
' safe practice. We did not 
_ the safety campaign as to old 
es, but up to the present the 
en have a better safety record 
hole than the older ones. 
inuing on salesmanship. To 
nen, hard hats, safety toe shoes 
gegles appear as needless and 
‘ortable refinements. Unless 
yne shows the advantages of 
juipment and has the patience 
that only a proper fitting and 
table article is sold, the men 
t buy. The above statement 
vious that I hesitated to make 
made it only because I have 
yf mine officials who have said 
hey thought that protective 
x should sell itself. It may 
lf, but it will be a slow process 
rere accidents are likely in the 
ne. 
-y work needs to be sincere. 
imagement cannot wink at un- 
actices and removable hazards 
ll secure strict compliances 
ffety rules from the men. It 


INSTITUTE 111 


must adopt practical safety sugges- 
tions if it expects the employes to 
have confidence in the sincerity of 
the campaign. 

Safety work needs to be honest; 
honest in accepting blame when de- 
served. Most accidents can easily be 
explained as unavoidable when in fact 
it is questionable if there is such a 
thing as an unavoidable accident. An 
actual illustration: A main line loco- 
motive is hauling a trip of coal cars. 
The motor runner is observing all 
safety rules. The track is in good 
condition, but on a curve one axle of 
the locomotive breaks letting the 
frame down onto the track. The 
runner is jolted off, run over and 
killed. That looks like an unavoid- 
able accident. No one could be ex- 
pected to know that the axle would 
break under ordinary working con- 
ditions. 

However, special grades of steel 
for axles are available which are al- 
most sure to eliminate accidents of 
this kind. If the accident is classed 
as unavoidable, nothing will be done 
to eliminate similar accidents. If an 
honest effort is made and the real 
cause of the accident is found, the 
proper grade of steel will be put in 
for other locomotive axles and there 
will be no recurrence of a similar 
accident, and another piece of con- 
structive safety work will be per- 
formed. 

Safety work needs to be continuous 
throughout the life of a mine. Special 
drives for no-accident months and 
competition for safety records in 
given periods are helpful in keeping 
the idea of safety to the front, but 
accident prevention should at all 
times be kept in mind and in order 
to do this, new signs, new devices and 
new schemes should constantly be 
developed. There can be no let-up 
in the propaganda for safety nor re- 
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laxation in the enforcement of safety 
rules. 

Prevention of accidents is the very 
definite duty of every member of 
the supervisory force. In addition to 
being a duty, it is the greatest pleas- 
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ure of any phase of mining work. 
What can bring more happiness to 
any man than the feeling that 
through his efforts he has kept death 
and injury away from his neighbors 
and friends? 


THE COAL INDUSTRY AND THE GOVERNMENT’S 


HYDRO ELECTRIC PLANTS 
By DR. EF A. HOLBROOK 
Dean, Schools of Engineering and Mines, University of Pittsburgh 
(Reprinted by Courtesy of National Coal Association, Washington) 


Foreword 

At a meeting in Pittsburgh, Pa., on 
December 5-6, 1934, of the Coal Min- 
ing Institute of America, Dr. HE. A. 
Holbrook, Dean of Schools of Engi- 
neering and Mines of the University 
of Pittsburgh, dealt with the subject 
of the coal industry and the govern- 
ment’s hydro electric plants in an ad- 
dress which is herewith reprinted 
with his permission. 

Dr. Holbrook is a graduate of the 
Massachusetts Institute of Technology 
and was for some years with the U. 
S. Bureau of Mines and Assistant 
Director 1920-22. He resigned from 
the government service to head the 
School of Mines of Pennsylvania 
State College 1922-27 and since 1927 
has held his present post at the Uni- 
versity of Pittsburgh. 

The National Coal Association had 
no part in the recent Pittsburgh meet- 
ing of the Coal Mining Institute and 
no hand in Dr. Holbrook’s ap- 
pearance and address on that occa- 
sion. But his presentation of this 
subject is so timely, its concern to 
our industry so vital, and his factual 
argument so lucid and so authorita- 
tive that our association welcomes the 
opportunity to give it wide distribu- 
tion. 
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Two Basic Discoveries 

The greatest event of the 18th Cen- 
tury was the development of the 
steam engine by James Watt and 
others. He took the load of the 
world off the backs of men, where it 
had rested for untold centuries, and 
put in on machines. The greatest 
event of the 19th Century was the 
discovery of the principle of the elec- 
tric dynamo by Faraday and its sub- 
sequent development by Edison and 
others to transmit power over great 
distances. 

On these two basic discoveries has 
rested the material birth and the ad- 
vance of the industrial civilization 
in which we live. 

Stated in another way, we today 
must have power to do the work of 
the world. By the beginning of the 
20th Century, coal had practically 
displaced all other fuels as a source 
of power. Indeed, it could be at- 
curately stated that the amount of . 
coal used in a country offered a good 
index of the relative material or com- 
fort civilization of that nation. 
Mostly the coal was burned under 
boilers to generate steam which was 
used in turn to drive steam engines 
which gave us our power, but only at 
the place of generation. At about “F 
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ime came the turning of the 
power into electricity by the 
10, transmitting this power 
miles by wire and again turn- 
into useful work by the electric 
It is unnecessary to detail the 
el developments of electric 
ig and heating through the re- 
lecades. 
ull water wheels, using the 
that is in falling water, had 
used in New England and else- 
before the birth of the Steam 
e. With the coming of the 
ids about 1830, it was soon 
that coal could be shipped 
Pennsylvania and used under 
s to make power for the 
Mngland mills, far cheaper than 
ient water power could be de- 
don the spot. In addition, the 
team power could be had 365 
n the year, while with the older 
power many mills had to close 
rh the summer or dry season. 
in a few favored places did 
power hold its own with coal. 
practically all power was de- 
d by coal up to 1900 anda 
city, where generated and 
nitted, depended on coal for its 
- of power. 
| before 1900 came the installa- 
f the great water power tur- 
at Niagara Falls, the direct 
rsion of this power into elec- 
and its transmission over con- 
ble distances. Here was an 
place for generating water 
, no expensive dam was re- 
and there was a year around 
stream of water stored in the 
Lakes. Thus, this electrical 
could be generated and sold 
cost far below the electrical 
generated by any steam plant 
, time. 
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Race Between Coal and Water 

From then on we have witnessed a 
race, as it were, between coal and 
water, as to which could furnish 
more cheaply the increasing demand 
for electric power. There is nothing 
about a steam coal power house to 
excite the imagination, but the 
thought of that great water power at 
Niagara being harnessed does grip 
the emotions of people. ‘White Coal 
Magic”—“A God-Given Source of 
Power’’—‘“‘Mother Nature’s Gift to 
the People”—it has been called. 


Now the story would be simple if 
on the one hand we had a thousand 
Niagaras and on the other hand if in- 
ventors and engineers had been con- 
tent to let coal-driven steam engines 
and boilers stay in the undeveloped 
state of that time. The coal business 
largely would have passed out of the 
picture and we could supply our 
power needs easily and cheaply by 
water. Following Niagara, other 
easily harnessed streams were used to 
develop electric power. 


No White Coal Magic 

Then we came to a period where 
more costly work was needed to har- 
ness the water power. Now, we have 
to build high dams to provide the 
water head needed. We must buy 
the land we flood. In most cases the 
dams themselves hold only a few 
days’ supply and when drought comes 
we must either have an expensive 
auxiliary steam power plant or must 
build, at large expense, storage dams 
and reservoirs to furnish water dur- 
ing low stream periods. Whether 
water in a stream is a boon or a use- 
therefore, depends upon 
How much will it 


less flow, 
just one question: 
cost to harness it for what we can 
get out of it? There is no magic in 
it, only the figuring of interest, de- 


preciation and sinking fund on the 
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investment to see if it will pay. 
Now as to coal. Thirty-five years 
ago we used what are now old 
fashioned boilers and old fashioned 
steam engines to gain our power. 
During the past thirty years the im- 
provement in boilers has been re- 
markable and the perfection of the 
modern steam turbine has pushed the 
steam engine out of the picture. Then 
a 4000 H.P. engine was noteworthy. 
Today the Brooklyn Edison Company 
in New York operates a_ single 
210,000 H.P. steam turbine. 


Forty years ago it took 10-15 lbs. 
of coal to furnish a kwh. of elec- 
tricity. In the most modern stations 
it takes about one pound of coal per 
kwh. Thus, coal and the power en- 
gineers have brought about improve- 
ments that today makes it cheaper to 
develop electricity through coal than 
through water, at all points excepting 
those where coal takes a long freight 
haul, or where extremely favorable 
conditions occur for cheap and con- 
tinuous falling water. 


Political Horse Power 

Above all, the question of water vs. 
coal is an economic and engineering 
question. It is not a political ques- 
tion and can only remain one by 
using public money to disadvantage. 
The people just have the notion that 
every stream represents golden dol- 
lars running away to the sea, and 
that a few millions of public money 
spent on a dam would bring them 
eternal peace, plenty and happiness. 


I quote now from the speech of a 
Congressman, made some years ago, 
with reference to the Muscle Shoals 
power project: 

“The mighty and God-given 
waters of the Tennessee River, 
which, having been harnessed at 
Muscle Shoals by the power of 
man, shall subject to his mighty 
Will turn Sun Kissed Dixie into a 
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land of peace and plenty, and for- 
ever free the southern farmer 
from the thraldom of the fertilizer 
trust.” 

I call this political horse power. 

Now the fa¢ts are that the Ten- 
nessee River is a flash stream, wide 
and deep in spring and low in the 
fall. From the stream records you 
can find out for yourself that for 
several months in the year, the con- 
tinuous water horsepower available 
at Muscle Shoals is less than 100,000. 
This is about one-half of that pro- 
duced by a single electric turbine 
generator at the Brooklyn Station, 
previously referred to, and about 
one-third of that available every day 
at the Colfax station on the Alle- 
gheny River. 


Muscle Shoals Costs 

Government figures show that 
47,000,000 dollars has been spent in 
building the dam and electric equip- 
ment at Muscle Shoals. With interest 
and depreciation at 6 percent, you 
and I are paying an annual interest 
charge on Muscle Shoals of $2,820,- 
000. Now a steam plant to make 
the same power would cost about 
$8,000,000, which, with interest and 
depreciation at 8 percent makes the 
yearly carrying charge $640,000. 
The coal required would be about 
875,000 tons at $4.00 per ton— 
$1,500,000. Total yearly cost of the 
steam plant, $2,140,000, or nearly 
seven hundred thousand dollars 2 
year less than the government water 
power plant. You will see from this 
that the savings over the hydro-~ 
electric plant would pay for the 
steam plant in ten years, while the 
government plant will be paid for by 
our great grandchildren. I have put 
the coal cost at $4.00 per ton because 
the Muscle Shoals is within a stone's 
throw of the Alabama and Tennesseé 
coal fields. ? 


i. 
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‘¢ you feel that this is a partisan 
nent, I quote from an official 
t of M. C. Tyler, Lieutenant 
el, Corps of Engineers, U. S. 
, dated October 29, 1931: 

|. The Government’s power 
ts at Muscle Shoals and the 
osed Cove Creek development 
not suitably located to serve as 
main generating system of an 
nsive indepedent power system. 


. The construction of an inde- 
lent system would involve ex- 
litures of public funds. 


3. The cost of transmitting 
=r in such a system would be 
and the reliability of service 
ng distances from the generat- 
system would be poor. 


|. The construction of such an 
pendent system would be an 
omic waste, in that it would 
icate transmission facilities 
ample to serve the region. 


». It may be expected that the 
it from the construction and 
ation of such a system which 
have to be met by the Federal 
ssury and by the general tax- 
rs, will largely exceed any sav- 
from lower rates which may 
ue to the limited local public 
2d.” 

> report has been lost in the 
erland at Washington. 

takes about two men working 
. mining company to produce 
tons of coal per year. Thus 
ne hydro plant puts out of work 
nine employees and destroys a 
unity dependent upon them. It 
off the railroads 150 train- 
of coal and the train crews and 
res the railroads of perhaps 
000 in yearly revenue. Is this 
reatest good for the greatest 
er? I submit that it is not. 

> this is not the whole story. 
otal cost at Muscle Shoals for 
ixiliary steam station, obsolete 
e and fertilizer plants, etc., has 
1e cost up to $127,000,000. 
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TVA’s 149 Dams 

Now comes the Tennessee Valley 
Authority (TVA). They must first 
furnish more water for Muscle 
Shoals, so they are building upstream 
at Cove Creek, Clinch River in 
Happy Valley, the Norris Dam, of 
which the primary purpose is to fur- 
nish storage water to increase the 
low water flow at Muscle Shoals. A 
laudable effort, but adding some 38 
millions of capital expenditure on 
which interest and depreciation and 
sinking fund must be paid. 

The full plan of the TVA contem- 
plates something like 149 storage and 
power dams in the Tennessee basin, 
involving a hydro-electric system 
whose total cost will exceed one bil- 
lion dollars of taxpayers’ money. 
Within the radius of, say 250 miles 
of these developments, are already 
private steam and water power plants 
with 40 percent excess capacity over 
requirements. At a generous rate of 
expansion it would take over fifty 
years for this section to absorb the 
government-generated power, even if 
no additional private plants were 
built. If the government is to give 
away power, mills and industries will 
move there, leaving us what here? 

You will note that I have not dis- 
cussed the cost of transporting and 
distributing electricity, because it will 
cost about the same to distribute and 
sell elecricity, no matter if it is 
generated from water or from coal. 
If there is a difference it is in favor 
of coal, because coal plants usually 
are erected near centers of consump- 
tion, while water power plants are 
where the water power is, often re- 
mote from centers of population. 
Actually the cost of the coal repre- 
sents only from 18 to 28 percent of 
the cost of electricity ready to light 
our houses. Likewise the water- 
generated electricity represents not 
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more than the same percentage of the 
cost of that electricity ready to use. 

Recently the TVA bought out the 
Tennessee Public Service Company 
franchise and plant at Knoxville, 
under conditions that some lawyers 
have described as under duress. The 
citizens eagerly voted for the cheaper 
government power. I note, however, 
that the PWA had previously ap- 
proved a grant and a loan to Knox- 
ville of $2,600,000 to build a new 
municipal electrical distributing sys- 
tem. Is it right to destroy a public 
utility that pays taxes to give away 
cheaper electricity on which the 
taxes and interest to support the 
high investment are paid for by us 
all? In other words, the people of 
the whole country will pay for the 
Valley 


and with a total cost greater than 


Tennessee cheap. electricity 
coal-generated power there. 

To sum up, the proposal in the 
Tennessee Valley, is 
Muscle Shoals cost 
First TVA appropriation 50 
To TVA by President’s 

direction 
Any MD NWPIN — aeizopae 

government depts. ____ 11 
TVA estimates for five- 

year program 
Committed for use by 

other government depts. 

in the Tennessee River 

DASINI Dy, See tee eee 56 million 


million 
million 


million 
million 


million 


Motalia yt eons eae 474 million 
Projected future dams and power 
facilities (149 in all) will add another 
500 million dollars to the foregoing 
total. 

Years ago the government properly 
constructed irrigation dams in the 
West. Then came the idea of gene- 
rating electric power at these dams. 
If irrigation was desirable, then no 
one objected to the generation and 
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sale of electric power there, especially 
in regions in the far West, remote 
from coal. But these new schemes 
of the government go far beyond the 
boundary line ©f good economics. 

I have here a map showing the di- 
vision of nearly the whole country 
into new authorities, among which are 
the St. Lawrence, the Loup River in 
Nebraska, the proposed Arkansas 
River Watershed Authority, the Wa- 
bash Valley Authority. The primary 
purpose of all of them is to furnish 
electric power at a capital and 
operating cost far beyond that if coal 
were used. 


St. Lawrence Power Project 


As an illustration, take the St. 
Lawrence Power project. If carried 
out, it would produce 6% million 


horsepower, to be distributed largely 
in New York and New England at 
an estimated total capital cost of 
$350,000,000. Now, Pennsylvania 
coal furnishes most of the electric 
power in those states. This water 
power would destroy the market for 
and replace annually 58 million tons 
of bituminous coal, or more than two- 
thirds of Pennsylvania’s present pro- 
duction. It would do away with 
19,000 freight trains per year on our 
railroads, each train hauling 3,000 
tons of coal. One hundred thousand 
coal mine employees and their fam- 
ilies would have to find new homes. 
Actually whole counties in Penn- 
sylvania would be left nearly without 
population or taxable property. 


PWA’S Loup River 

Early this year, when the Secretary 
of the Interior announced the project 
out in Senator Norris’ territory for 
the development of the Loup Rivers 
the National Coal Association wrote 
him that the project would displace 
200,000 tons of coal annually and 
throw out of employment a large 
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er of coal miners and railroad 
yyees. The Secretary made this 


[The statements you make in 
letter to the effect that cur- 
can be generated more cheaply 
he vicinity of the Loup River 
ect by steam-generating plants; 
the territory will not furnish 
arket for its output, and that 
plant would operate at much 
than its rated capacity, are all 
ments that have been made 
re. The fact that the project 
approved, notwithstanding, in- 
es that they were found to be 
out merit.” 


Conclusion 
itlemen, the coal industry of 
country gives employment di- 


to more than half a million 
ind furnishes 30 percent of the 
t for our railroads. In western 
ylvania, were it not for our 
we probably would be a small 
unity surrounded by a not very 
srous agricultural district. At 
six counties surrounding Pitts- 
prosper only when coal can 
»duced there. 


our contention without merit 
a piece of paper and a pencil 
y show in most of the projects 
inder way, or under considera- 
yy the government, that elec- 
can be produced more cheaply 
by coal; that the bulk of taxes 
ne of our counties comes from 
ands; that our mining popula- 
vill have no other prospect of 
yment; that our railroads can- 
ist without the freight revenue 
coal; that government revenue 
d from Western Pennsylvania 
ug used in part for grandiose 
ts in other parts of the country 
ill impoverish us? 

ink the coal industry is willing 
‘pects to meet fair competition 
If a great 
and 


the government. 
plant can be _ erected 


lily 


operated somewhere more cheaply by 
water than by coal, we acknowledge 
defeat. We ask, however, that the 
competition be put on an economic 
basis with all factors included. If 
this is done, we have no fear of the 
proper economic decision. 

Thomas Edison, in 1929, said: 

“We shall steadily require more 
power, but a great deal more fuss 
is being made over hydro-electric 
power than its intrinsic value war- 
rants. The first and best source 
of power is coal. Water power is 
a political issue, not a business one. 
The government never really goes 
into business, for it never makes 
ends meet. And that is the first 
requisite of business. It just mixes 
a little business with a lot of 
politics and no one ever gets a 
chance to find out what is actually 
going on.” 

Last year, while in Washington, [ 
talked with an enthusiastic govern- 
ment ‘White Water Magic” booster. 
“Well,” said he, “you do not under- 
stand. You approach this question 
from your head and not from your 
heart. You do, not appreciate its 
social value.” 

To those of you who place high 
stress on the social value of great 
quantities of electrical power from 
water, my answer is that it is the 
same kind of electricity that you get 
from using coal, and that we, in the 
coal industry, can show a population 
numbering millions now happily en- 
gaged in mining, transporting and 
utilizing what is also a “God-given 
source of power’—COAL. 

Resolution adopted by the National 
Coal Association at its 15th annual 
meeting at Washington, October 27, 
1934. 

Resolved, That the hydro-electric 
power development now being initi- 
ated by the TVA and by other gov- 
ernment agencies, and the St. Law- 
rence project, which is to be revived 
for action by the next Congress, is 
without economic or social justifica- 
tion and on the contrary is both 
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wasteful, extravagant and destructive 
and ought to be speedily halted. The 
consummation of this program will 
increase unemployment instead of re- 
lieving it; will dislocate and destroy 
private industry instead of stimulat- 
ing it; will effect direct losses of 
incalculable amount upon the coal 
industry and related business, upon 
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the railroads, and upon the privately 
owned public utilities; will impose 
new large and unnecessary burdens 
upon the American taxpayers, and, 
taken in its entirety, this stupendous 
water power development is calcu- 
lated to retard rather than promote 
recovery. 


PROCEEDINGS OF ILLINOIS MINING INSTITUTE 
FORTY-FIRST ANNUAL MEETING 


Friday, November 2, 1934 
Held at Hotel Abraham Lincoln, Springfield, Illinois . 


MORNING SESSION 
10:00 O’clock A. M. 

President Treadwell: Members of 
the Illinois Mining Institute, it gives 
me a great deal of pleasure to open 
the Forty-second Annual Meeting of 
the Illinois Mining Institute and to 
see such a good attendance and so 
many present. We have been a little 
late getting started this morning. I 
think we have a very interesting pro- 
gram. I believe we had better get 
right along with it. 

Is the Mayor here this morning? 
He has been out of the City, and 
we did not know whether he would 
get back. If not, we will go right 
ahead. 

The first order of business is the 
reading of the minutes, but as the 
minutes are all printed in the Year 
Book I believe we will dispense with 
that. 

The next order of business will be 
the report of the Secretary, Mr. 
Schonthal. 


REPORT OF SECRETARY 
November 2, 1934 
To the Officers and Members of the 
Illinois Mining Institute: 
The year just brought to a close 
has been a very busy and highly satis- 


factory one, as will be noted by the 
reports showing the cash position of 
the Institute as well as its position 
from the standpoint of membership. 

There has been quite a bit of 
activity on the part of the major 
committees, whose reports you will 
hear later. 

The boat trip was a very success- 
ful one from the standpoint of mem- 
bers on board, and it showed a profit. 
There were 113 members on board, 
which is probably the largest atten- 
dance in many years. 


The yearbook, through the efforts 
of the very active committee on ad- 
vertising, turned out to be very satis- 
factory and quite profitable. 

During the year just ended, the 
Secretary’s office sent out upwards 
of 10,000 pieces of mail. This, com- 
bined with the regular work of tak 


ing care of handling dues, paying 2, 


bills, and other details, entailed quite 
a bit of work on the office of the 
Secretary, but the results are very 
eratifying and make the work vely 
well worthwhile. 

The hope expressed in my report 
last year, that our membership would 
reach at least five hundred, has bee? 
fulfilled, due to the very good work 
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= membership committee headed 
_H. Taylor, Jr. We are hoping 
the coming year will enable us 
ld all our present members and 
| many more. 

2 Institute is just now beginning 
lize some of the hopes that have 
held for it in the past few years, 
it constructive work that will be 
11 to the Coal Mining Industry of 
tate can be accomplished. The 
am laid out for the coming year 
st constructive, and you will be 
ned from time to time of these 
ties. 

ring the year we have lost two 


1:3; 


of our members: W. G. Hutton and 
Fred K. Clark, who was one of our 
first life members. Letters of con- 
dolence were dispatched to the be- 
reaved families. 

I wish to express my appreciation 
to all the members, the Executive 
Board, the Officers, and the Com- 
mittees for their ever ready willing- 
ness to co-operate to lighten the bur- 
dens of the office of the Secretary. 

Respectfully submitted, 
B. E. SCHONTHAL, 
Secretary-Treasurer. 

Next in order of business is the 

report of the Auditing Committee: 


REPORT OF 
AUDITING COMMITTEE 
ILLINOIS MINING INSTITUTE CASH STATEMENT 
NOVEMBER 1, 1934 
Report of Auditing Committee 


Comlebanic NOVEM Detel a hoo meee en es ween ee Se eee $1,416.34 
MAL sine lO 54 pes eee a ee © EN Ne Se a) ee 1,452.00 
st on bonds, profit on yearbook and boat trip _____.__--_--- 1,063.75 
$3,932.09 
2eneral disbursements: printing, postage, telephone, telegraph, 
chs) esas ies Rene Meter aha Reinga a ee ol Re Eee ag SN copper 1,303.10 
Coun inankwNOVvermpers 14a Oo 4a tess = oe ee ene ayes er $2,628.99 
Onehand a Qssles 4eenotdepoOsited ssa === =e = eee ee ie 6.00 
CASH BP NOVEIIDCr Elam 9 4 pe ee eee so ee es a ee ee $2,634.99 
eennebank, November 1.31983, per. above oa = .25-252--—s=— 1,416.34 
MLOLEVCATE LOO pet Stately Se a Se er oe $1,218.65 
Life Membership Account ‘ 
CeEO Cloberes Ose! OS ates se ee aoe ws ee see $201.97 


1e foregoing is found to be correct: 
D. H. DEVONALD, 
W. J. AUSTIN, 
JOHN A. GARCIA, 
Auditing Committee. 


Bonds Owned by Illinois Mining Institute 


-Chicago, Burlington & Quincy Railroad Co. --------------- $1,000.00 
MUssOuUrLeCACIIiC allroad GOn ses - eee Lat 


VGH LeMelUnioneleleotaph: Conse mee nee ea ee een 
-U. S. Treasury Certificates, $1,000.00 each 
heard the report. I believe it is in 
order for a motion to accept it and 
place it on file. 


er Joyce: I move the accep- 
of the Secretary’s report. 
sident Treadwell: You have 
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(Which said motion was duly 
seconded. ) 

President Treadwell: It is moved 
and seconded that the report be ac- 
cepted. What is your pleasure? 

(Whereupon the said motion was 
unanimously adopted.) 

President Treadwell: We will now 
have the reports of the Committees. 
We will hear first from Mr. Taylor, 
of the Membership Committee. 

Chairman H. H. Taylor, Jr. (Mem- 
bership Committee): Mr. President, 
just a year ago we had 319 members, 
and the President expressed a desire 
to bring this up over 500. Thirty- 
nine different members of the Insti- 
tute contributed during the year and 
co-operated with the Committee to 
turn in 189 new names, so that at 
the present time our total member- 
ship is 508. We have 479 regular 
dues-payine members, three honorary 
members, and twenty-six life mem- 
bers. 

During the year we added the 189 
regular members as mentioned, and 
added four life members, making a 
total of 508 members in good stand- 
ing. 

It is interesting to know that the 
out-of-the-State membership is ap- 
proximately thirty. We have the 
States of California, New York, West 
Virginia, Pennsylvania, Kentucky, 
Indiana, Wyoming, Ohio and Ne- 
braska represented, among others. An 
organiaztion gaining interest like this 
certainly ought to be worthy of sup- 
port by everybody, and I would like 
to suggest, Mr. President, that all 
those attending the meeting who have 
not registered should do so at the 
noon recess. There is a desk outside, 
and we wuold like to have the name 
of every man here who has _ not 
registered. 

President Treadwell: You have 
heard the report of the Membership 
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Committee. Personally, I think it is 
a very fine report. I think it is won- 
derful. JI think the members have 
taken an active interest in bringing 
up this membership, and have shown 
the true spirit of the Illinois Mining 
Institute. I think the suggestion of 
the Chairman that all those who have 
not registered should do so at noon 
is a fine idea. We owe that to Mr. 
Taylor. 

The next Committee to report will 
be the Committee on Appropriation 
for Mineral Industry Research, Myr. 
T. J. Thomas, Chairman. 

Chairman T. J. Thomas (Commit- 
tee on Appropriation for Mineral 
Industry Research): Mr. Chairman 
and gentlemen of the Institute, at 
the fall meeting last year of the 
Illinois Mining Institute a _ special 
Committee was appointed to deal 
with matters affecting the Geological 
Survey and the Engineering Depart- 
ment of the University of Illinois. 
On that Committee, besides myself, 
is Mr. George B. Harrington, Presi- 
dent of the Chicago, Bloomington & 
Franklin Coal Company, and Mr. 
George N. Reed, of the Peabody Coal 
Company. 

The Committee held a number a 
meetings. On behalf of the Com- 
mittee, I appeared before the Public. 
Works Administration Committee for 
the State of Illinois to develop their 
reaction with reference to making an 
appropriation to properly house the 
Geological Survey. After much dis- 
cussion, that Committee agreed to 
recommend to the Public Works Ad ~ 
ministration at Washington an out 
right cash appropriation of thirty 
percent of the cost of providing 4 
building, with the understanding that 
the State of Illinois would provide the 
other seventy percent, and reach 
down into its portfolio and lodge with 
the Public Works 
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s or securities of the State of 
is which would be pledged with 
‘ederal Government in carrying 
his project. We discovered after 
r into the matter that the State 
linois was not prepared to lodge 
ity percent of the cost. 


en after that meeting we had 
al conferences with Dr. Daniels, 
ie President of the University of 
is, with Dean Willard of the 
neering School of the University 
d Dean Willard has since been 
ted to the Presidency of the 
ersity of Illinois—with the Presi- 
of the Board of Trustees, and 
several members of the Board 
rustees, and with Dr. Leighton, 
' of the Geological Survey. 


> came to an understanding that 
ar as the University was con- 
d they would work in co-opera- 
with the Geological Survey so 
there will be no duplication of 
or effort in carrying on the 
of the mineral industries of the 
, and dealing particularly with 
natter of coal. 
say to you that this Committee 
1ad something like six or seven 
ngs all told, maybe a few more. 
1 glad to say to this Institute 
morning, to you, Mr. Chairman, 
Mr. Schonthal, that I hold in my 
ssion a letter written by Dean 
rd, or President Willard, of the 
arsity of Illinois, to John J. 
aan, Director of the Department 
fegistration and Education in 
field, in which he calls atten- 
to the fact that in the requests 
ppropriations to carry on the af- 
of the University of Illinois 
has been included in that re- 
an item calling for an appro- 
on sufficiently large to properly 
the State Geological Survey, 
so pay the operating expenses 
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from year to year in connection with 
that building. 


If I may take just a little of your 
time, I would like to read a para- 
graph of that letter—this particular 
one: “In addition to the request for 
capital additions for strictly Univer- 
sity purposes, there is included by 
request of the Board of Natural Re- 
sources and Conservation an item 
estimated at $82,500.00 for a new 
building for the State Surveys which 
are a part of the new Department of 
Registration and Education, but by 
direction of the General Assembly 
are housed at the University of IlIli- 
nois. This figure covers the actual 
cost of the buildings, including 
plumbing and heating and lighting, 
and the cost of connecting it to the 
University power plant. Purchase of 
the site is requested in the special 
appropriation for land already men- 
tioned. If the appropriation for the 
building is made, further additions 
must be made to the University Bud- 
get to provide for the expense of 
operation and maintenance of the 
building, estimated at $4,300.00.” 

I might say to you gentlemen one 
of the difficulties we ran into in the 
matter of getting the Public Works 
Administration to make the appro- 
priation to take care of this housing 
facility is the fact that the State 
Geological Survey and University of 
Illinois function under separate 
awards of the legislature. 

I might say I would like to move 
the adoption of the following reso- 
lution: 

BE IT RESOLVED, That the Illi- 
nois Mining Institute endorses the 
proposal of the Board of Natural Re- 
sources and Conservation that the 
State of Illinois provide a suitable 
and adequate State Natural Resource 
Building at the University of Illinois 
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to house the researches of the State 
Geological Survey Division; 

Be it further resolved, That the 
Illinois Mining Institute use all of 
its good offices in properly achieving 
this objective and in securing the co- 
operation of all of the mineral in- 
dustries, engineering organizations, 
and other related interests in the 
State, whose support will be helpful 
toward this end; and 


Be it further resolved, That a copy 
of this resolution be spread upon the 
minutes of the Institute and a copy 
be sent to His Excellency, the 
Governor of the State of Illinois, to 
the Chairman of the Appropriations 
Committees of the House of Repre- 
sentatives and Senate of the General 
Assembly, to the Director of the De- 
partment of Registration and Educa- 
tion, to the Director of the Depart- 
ment of Finance, to the members of 
the State Board of Natural Resources 
and Conservation, to the President of 
the University of Illinois, to the Presi- 


dent of the University Board of 
Trustees, and to other interested 
parties. 


Mr. Chairman, I move the adoption 
of this resolution endorsing this ac- 
tion on the part of the President of 
the University of Illinois. 

President Treadwell: Gentlemen, 
you have heard the motion. 

C. F. Hamilton: I second the 
motion. 

President Treadwell: 
heard the motion, 


You have 
which has been 


seconded. 

(Whereupon said motion was 
unanimously adopted.) 

President Treadwell: Gentlemen, 


you have heard a very comprehensive 
report from this very important Com- 
mittee. I think this Committee has 
had the hardest task of the year. I 
imagine every man in here knows how 
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hard it is this year to go out and talk 
somebody out of money. I think Mr. 
Thomas and his associates have done 
a very, very fine job, and I think 
the Institute isShowing progress. A 
few years ago this Institute was 
instrumental in the starting of this 
research work. And now to come 
along and follow it up by advocating 
the purchase of bulidings and carry- 
ing it on shows we are living up to 
prospects. It shows the men doing 
this work have a very great deal of 
interest in it. I think it is very fine, 
and I thank you very much. 

The next Committee will be the re- 
port of the Essay Committee, by Paul 
Weir. Is Mr. Weir present? We will — 
postpone that. 

The next report will be the report 
of the Nominating Committee. 

Secretary Schonthal: I have the 
report of the Nominating Committee. 
I do not think any of them are here — 
today. 

President Treadwell: Will you 
read the report, Mr. Schonthal? 


REPORT OF NOMINATING 
COMMITTEE 
Read by Mr. Schonthal. j 
November 2, 1934 

To the Officers and Members of the 
Illinois Mining Institute: 

We, the undersigned members of 
your nominating committee, in accor-_ 
dance with the duty of nomination 
given to us hereby nominate the fol _ 
lowing officials and executive board . 
for the coming fiscal year of our 
Institute: 

OFFICERS 
President—C. J. Sandoe, St. Louis. 
Vice President—T. J. Thomas, Chi- 

cago. 
Secretary-Treasurer—B. EE. Schon 
thal, Chicago. 
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EXECUTIVE BOARD 
C. Argust, Taylorville. 
J. Austin, Chicago. 
ul W. Beda, Chicago. 
as. F. Hamilton, Chicago. 
F. Dodd, Danville. 
n. J. Jenkins, St. Louis. 
M. M. Leighton, Urbana. 
nes McSherry, Springfield. 
dS. Pfahler, Chicago. 
H. Taylor, Jr.,. Chicago. 
rry A. Treadwell, Benton. 
11 Weir, Chicago. 
Very truly yours, 
JOHN E. JONES, 
Chairman. 

J. W. STARKS, 

JAS. S. ANDERSON. 
sident Treadwell: Are there 
iggestions or changes any of the 
ers desire to make in the re- 


H. Johnson: I move the accep- 
of the report of the Nominat- 
ommittee. I further move that 
ecretary be authorized to cast 
nanimous ballot of the Institute 
ose nominated. 


hich said motion was duly 
led. ) 

sident Treadwell: You have 
the motion. 


hereupon the said motion was 
mously adopted.) 

retary Schonthal: The Secre- 
by the authority given, casts 
te of the Institute, and the Of- 
and Members of the Executive 
are duly elected. 

sident Treadwell: The next 
in order is any unfinished 
ss. If there is none, the meet- 
; now ready to take up new 
‘ss. If there is no new busi- 
is there any communication to 
bmitted ? 

retary Schonthal: Mr. Presi- 
I have just one or two com- 
ations which I will not read. 
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We extended an invitation to Mr. 
Finch, Director of the Bureau of 
Mines at Washington, to come out as 
our guest. Mr. Thomas was in Wash- 
ington last week and was good enough 
to see him personally, but he advised 
it would be impossible for him to be 
here, since he was very busy in Wash- 
ington and could not come. I have 
a letter of regret for his inability to 
be on hand. 

I have a letter from Mrs. Fred 
Clark which we just received yester- 
day, acknowledging the communica- 
tion sent her on the passing of her 
husband. 

I just received a telegram from 
Mr. G. W. Wilson from Marshall, who 
states he was delayed on account of 
motor trouble and probably will not 
be able to attend. He regrets this 
and wishes us success in the meeting. 

Those are all the communications 
we have to offer. 

President Treadwell: This brings 
the business meeting for this session 
to a close. We will now go to the 
morning program. 

It gives me a good deal of pleasure 
this morning to ask one of our Past 
Presidents, a man you gentlemen all 
know, to act as Chairman of the 
meeting. Mr. Charles Hamilton. 

Chairman Hamilton: Mr. President 
and members of the Institute, I feel 
a good deal like a rookie trying to 
pinch hit for Babe Ruth this morning. 
Mr. Argust was to be Chairman of 
this morning’s meeting. But having 
been forced into service by President 
Treadwell, I could not help but in- 
flict myself on you and endeavor to 
handle the program to the best of my 
ability. 

Our first paper is “Use of Airdox 
at Herrin No. 7 Mine,” by Mr. G. S. 
Jenkins, Mine Engineer, Consolidated 
Coal Company of St. Louis, St. Louis, 
Mo. Mr. Jenkins. 
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Mr. G. S. Jenkins: Mr. Chairman 
and Gentlemen, we have  experi- 
mented with the use of Airdox for 
several months, and possibly know 
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less about it than when we started. 
Nevertheless, we will give you a little 
of our experience. 


ear 
aA 


USE OF AIRDOX AT HERRIN NO. 7 MINE 
By G. S. JENKINS 
Mine Engineer, Consolidated Coal Co. of St. Louis, St. Louis, Mo. 


At this mine we are working No. 6 
seam, but the coal at this location 
seems to be of a friable nature, and 
tends to “chill’ very easily when 
powder shot, which results in an ex- 
cess of screenings as compared to 
most other mines in the vicinity. The 
seam itself has streaks of mother coal 
throughout and slips are prevalent in 
practically every room. A face may 
appear perfectly solid but upon shoot- 
ing a slip will show up which will 
spoil the calculations upon which the 
shots were prepared. Often a shot 
will pull over cutting through an ad- 
jacent powdered hole, or on the other 
hand a slip may be within a few 
inches of the shot, thus cutting off 
the effectiveness of the shot and 
leaving an excess burden for the ad- 
jacent shot. In addition to this, the 
top and bottom are rolling and at 
times the coal pinches down to about 
3 feet for a few cuts and then goes 
back to the normal height about 7 
feet. 


About 18 inches of top coal are 
left in most places. This is not a 
natural parting, but the six inch as it 
is called must be left to provide 
adequate strength. When the coal is 
shot to pull to the natural parting, 
12 inches of top coal is left, which 
will come in, some week or two later, 
exposing a roof of shale which when 
exposed to the air, soon rashes and 
falls in pieces which vary in size from 


practically nothing to pieces weighing 
5 or 10 tons. 

This above condition makes it 
necessary to leave the 6 inch and to 
shoot an unnatural parting, which 
further tends to make the proper 
shooting of the coal a difficult prob- 
lem. 

Could the holes be loaded and shot 

single and the proper charge placed 
in a hole after the adjacent one was 
shot, this difficulty could be well 
overcome, but with the necessity of 
shooting on the off shift, and the 
limited amount of time due to the 
necessity of allowing sufficient time 
for the night shift, and examination 
of the mine,—this is not possible. 
The result of which being a tendency 
to “overshoot” the face to avoid 
stuck places and improper prepara- 
tions for mechanical loading. 
' While this condition offers no 
problem during the summer months, 
it presents quite a different condi- 
tion during the winter months when 
the market swings to larger sizes. 

For the above reason we viewed 
with much interest the experiments of . 
the Franklin County Coal Company at 
their Royalton Mine, with the use of 
compressed air as a means of shooting 
the coal. They were shooting the 
holes ‘“‘on shift,’’ single hole at 4 
time, and getting a grade of coal 
which was low in screenings yet well | 
shot, and suitable for mechanical 
loading. 
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out the time we began to get 
siastic about the idea, Airdox 
on the market, and we installed 
f the compressor units, installed 
a territory for two Joys and re- 
1 all permissible from the sec- 


> fact that the strength of the 
e could be varied at the will of 
yerator was of great importance, 
enabled us to increase or de- 
» the charge as was deemed 
sary when a shot pulled to a slip. 
aking of the application of 
ox,’ the word ‘shell’? will be 
to designate the container for 
r and the word “shot” to desig- 
the release of the air—as this 
be analogous to powder dis- 


> 


» first shell we used contained 
180 cubic inches and could be 
1 in a hole drilled by the No. 
uittle Giant Drill. This shell, 
er, was discarded some months 
as it was too small to properly 
the places unless an excessive 
er of holes were drilled in a 


‘t a shell with some 300 cubic 
capacity was tried—the results 
better but a large number of 
showing tight corners, so a 
of some 400 cubic inches capa- 
as substituted. This shell being 
ches long, 4” in diameter and 
s about 70 lbs. This shell 
did the work, but necessitated 
sing of a 474 drill, which is a 
van drill. 
ut 6 to 7 holes are necessary 
24 ft. place and the two men 
jle to keep up the drilling for 
oy loading unit. The coal on 
in is about 7% to 8 ft. high and 
ercut 8% ft. The drillers drill 
scessary holes and throw back 
ttings. The same two men are 
d on this work as were formerly 
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on the run as drillers and shooters. 
The territory being shot with airdox 
having two Joy crews, of course re- 
quires 2 drilling crews. The two Joys 
are under one face boss and work 
both sides of a panel making their 
own entry development as they go 
along. When practical, a modified 
checkerboard system is utilized and 
an effort is made to provide the 
room face and a crosscut for the 
loading unit after each move. Room 
being driven at 60° with the entry 
and several rooms picked up off of 
one to provide car change and more 
suitable transportation conditions, 
also incidently decreasing the amount 
of track and maintenance of rooms. 

In shooting the territory, our pre- 
sent set up, which necessitates pur- 
chased power, makes it advisable to 
do the Airdox shooting on the second 
shift, altho occasionally we shoot a 
few places on the day shift when ad- 
ditional falls are required for the 
day’s loading. We are further handi- 
capped in shooting on the day shift 
due to traffic problems. We are 
keeping a minimum of working rooms 
(about 6 to 10) for each loading 
machine. 

So with 2 Joy loaders, 2 cutting 
machines, 2 drill trucks and three 
locomotives operating in a maximum 
of 20 rooms off of 1 pair of entries, 
the air compressor doesn’t have much 
chance to get around and shoot for 
the whole territory during the work- 
ing shift. Hence it is used on second 
shift altho when we complete our 
power plant and have an unlimited 
power supply we intend to provide 
adequate transportation facilities to 
shoot on the day shift, as well as on 
the second shift. The thought being 
to make a compressor unit do the 
shooting for 4 Joys. 

The operating crew for the com- 
pressor unit comprises 2 men at 
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shooters wages, one man operating 
the compressor and the other placing 
the shells and making the necessary 
calculations as to the charge re- 
quired, which is from 5000 lb./sq. in. 
to 12,000 lb./sq. in. 

After placing the shell in the hole 
he indicates to the operator the de- 
sired pressure and the compressor is 
started. The air is supplied to the 
shell through about 50 or 60 ft. of 
34” copper tubing. When the desired 
pressure has been obtained the com- 
pressor is shut off and the line bled 
by means of a quick acting valve and 
the drop in pressure at the supply 
end of the shell, causes the valve in 
the shell to fly open so violently that 
the air is released with explosive 
force and breaks down the coal. 

The face man or shell man then 
places the shell in next hole after ob- 
serving that all tube connections are 
still intact, makes his calculations as 
to charge required for next hole, and 
the process is repeated. 

The skill of the operator of course 
is limited to the gauging of the pres- 
sure, but even with the holes already 
located; by the use of correct pres- 
sure he can do some exceptional 
estimating. 

This brings up the question of 
drilling. The proper drilling is just 
as responsible for a satisfactory prep- 
aration of the coal as the proper 
charge—perhaps just a little more 
so. We are convinced that the 
proper method is a hole straight in 
and within about 6” of the undercut. 
Gripping holes appear not to pull 
properly and to throw out the shell, 
with insufficient action on the coal. 
The tendency of airdox on account 
of its slowness is to not pull much 
above the hole itself, hence the top 
holes have to be practically to the 
desired height of roof. An Airdox 
hole on the solid tends to transform 
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the hole into a cannon barrel and 
project the shell rather than break 
down the coal. 

Standard practice is to pull the 
shell back somie six inches from the 
back of the hole. This tends to pro- 
duce a better coal with less chance of 
shell projection. As for tamping up 
the holes—this is impractical account 
of a portion of the first shot of air 
which seats the valve, is discharged 
through the valve just prior to its 
seating and cracks the tamping ren- 
dering it useless. As to the effective- 
ness of re-tamping of the holes after 
seating of the valve, we are not in 


a position to know, as the results do — 


not indicate that the investment of 
another man shift on this operation 
is practical. 

As to the mobility of the compres- 
sor; I might state that it is self-pro- 
pelled by a tramming motor and is 
equipped with suitable brake to keep 
it at all times under perfect control. 
Further, we have equipped the 
machine with a trolley pole, which 
makes long moves of no consequence 
as the unit travels at a speed of 
some 6 or 8 m.p.h. when trolley wire 
is available. 

The compressor motor which is 50 
H. P. is started through a push button 
operated contactor controller, which 
insures quick convenient operation, 
with adequate overload protection. 
The compressor cylinders of which 
there are four, operating in series; 
are water-cooled, altho the last two 
are going to be replaced by an air 
cooled type. The piston seals on all 
stages are of piston ring type and 
inter-coolers are provided between 
stages with a water cooling system 
consisting of an adequate automobile 
type radiator and belt driven fan. 
Maximum cycle of operation indicates 
% time for pumping cycle while ™ 
one place, i.e. approximately 2% 
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es are required to pump a shell 
after so doing another two 
es are consumed inspecting and 
‘ing shell and line and in calcu- 
desired charge for next hole. 
ile our experiments convince us 
additional labor, expense and 
enance, offset the costs of 
r shooting, and then charging 
that we consider an adequate 
2 per ton to pay for the 
ne, we can still net a few cents 
creased realization at the pre- 
market, which after all is the 
of first importance. 
irman Hamilton: Mr. Jenkins, 
half of the Institute I want to 
you for that very interesting 
I am sure it must bring up 
minds of the men present some 
ons, and the matter will be open 
discussion of the paper. 
sident Treadwell: There is one 
ent in that paper that I would 
o get a little more fully. I 
1oticed in various mines where 
se Airdox, or air shooting, that 
umber of instances they do not 
their holes. In Mr. Jenkins’ 
he said it was useless. I would 
» know why. I would like to 
whether they get better results 
he hole tamped or if they do 
From the paper I would judge 
lo not. If we can eliminate 
ig in the shooting, we have 
ited one operation which is 
ice. 


rman Hamilton: Mr. Jenkins, 
ou add something to that 
in? 

Jenkins: When we first be- 


‘yr experience, we tamped the 
But with this Airdox shell, 
you first start to pump the 
ne first shot seats the valves 
it seats a small quantity of 
s out of the valves into the 
f you have the hole tamped 
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up, it cracks the tamping before the 
discharge. So we decided not to 
tamp it. We tamped some and not 
others, and could not tell any dif- 
ference between them, so just dis- 
continued tamping them. Does that 
answer your question? 

President Treadwell : It does, yes, 
Sits 

Mr. T. J. Thomas: Mr. Jenkins, 
did you shoot with Cardox, where the 
shell was charged by the mine 
safety company, or where you 
charged it yourself and transported 
to the face, and now are using the 
compression ? If you had _ both 
systems at your mine, which do you 
think the most efficient and effective 
and least expensive? 

Mr. Jenkins: We never used 
Cardox on a production basis. We 
had some test runs made with it, and 
the indication we got from the experi- 
ment with the Cardox, it is consider- 
ably more expensive than the Airdox. 
As for the use itself, our experiments 
indicate that the result is just about 
the same with the Airdox as with the 
Cardox. As I mentioned before, this 
comparison is just a rough observa- 
tion, as we have no data of conse- 
quence regarding the application of 
Cardox. 

Does that answer the question? 

Mr. Thomas: Yes, sir. 

Mr. John G. Millhouse: I would 
like to ask if you have any difficulty 
with the different shells? 

Mr. Jenkins: We have had some. 
Occasionally there is a shell that will 
fly. I cannot say it is a rule. Rather 
it is the exception. When the shell 
is projected from the hole, it usually 
is projected six or eight feet, or falls 
out at the face itself. Ordinarily 
the shell will stay in the hole, and the 
operator pulls it out and puts it in 
the next. I would say the number of 
shells that would fly out of the hole 
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would be fifteen or twenty per cent. 

Mr. Millhouse: Did I understand 
you in your paper to say the shell 
hole is not drilled the length of the 
cut? 

Mr. Jenkins: You drill it within 
six inches from the end of the under- 
cut. The projection from the bottom 
of the hole itself is six inches in front 
of the undercut. 

Mr. Millhouse: Is the shell pushed 
to the back of the hole? 

Mr. Jenkins: It is, and then 
pulled back an additional six inches, 
so that the nose of the shell itself is 
really about one foot from the under- 
cut. 

Mr. Millhouse: Do you allow the 
compressor to stay in the room while 
the shell is being discharged? 

Mr. Jenkins: The compressor stays 
within fifty feet of the place of the 
shooting. The compressor is 
equipped with a guard, or shield, 
which protects the operator from the 
shell flying. We have never had it 
come back to the compressor when 
it is fifty feet from the face. 

Mr. Millhouse: I want to say that 
recently I saw a demonstration of 
that at the Royalton Mine, and they 
would stay in the same room where 
the shell was shot. 


Mr. Jenkins: We have the same 
practice here. 
A Voice: How long does it take 


to charge a shell? 

Mr. Jenkins: A minute and a half 
to two minutes and a half, depend- 
ing upon the pressure you desire to 
put in the shell. 

President Treadwell: In pulling 
your shell out six inches, does it throw 
the coal out better from the face? 

Mr. Jenkins: It appears to send 
it out a little more than the powder 
does. 

Mr. B. H. Schull: Are you using 
one hundred per cent air shells in 
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the mine, in shooting the entire mine? 

Mr. Jenkins: No, we are shooting 
two units, and they are composed of 
Airdox one hundred per cent. We 
run a daily sefeen test on this room. 

Mr. Schull: The question I wanted 
to bring out is, do you take screen 
tests? 

Mr. Jenkins: We keep a daily 
screen test on this territory. 


Mr. Schull: Then you know the 
difference between your _ screen 
powder shot and air? 

Mr. Jenkins: Yes, sir. 

Mr. Schull: That is the question 
I wanted to ask. 

A Voice: How does the loading 


machine operate compared with air 
shooting as it would with powder 
shooting? 

Mr. Jenkins: When we first began 
loading the Airdox coal we experi- 
enced a lot of difficulty, and the ton- 
nage went down. Since that time we 
have become more proficient in the 
shooting, and the tonnage is up where 
it was with the other shooting. We 
went through a period of two or three 
months where the tonnage was down 
ten per cent or fifteen per cent, but 
that has been overcome now. ‘The 
loading has to be gone at in a little 
different way than when it is powder 
shot. After the operator becomes 
accustomed to handling the larger 
amounts, it seems he has no dif- 
ficulty. 

Mr. James White: I would like 
to ask Mr. Jenkins how many holes 
he gets with a shell. 3 
Mr. Jenkins: I do not understand 
your question. The same shell 18 
used to shoot all the holes. 

Mr. White: How many shots do 
you get with one shell? 


Mr. Jenkins: You mean before 
the shell breaks down? 

Mr. White: Yes. F 

Mr. Jenkins: That would vary 
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rere from one hundred to maybe 
n hundred before the shell is 
ed. 

. White: When the shell flies 
‘the hole six or seven feet, what 
_ does it have on your copper 
» ? 

Jenkins: There is a small pig- 
there is a short tubing on the 
and this is the part which is 
nto the line. When this shell 
out, any break in the copper 
x usually takes place in that 
l. We carry a bunch of extra 
ls on the machine, and just sub- 
> a new one for the broken one 
keep on going. We repair it 
by cutting off about six inches 
utting it back into service. 
uirman Hamilton: Any other 
ons? Mr. Johnston, have you 
ing to add on this subject? 
J. M. Johnston: I think not. 
urman Hamilton: Mr. Taylor, 
ou say something on it? 
Wie lavlor Jr: el do mot 
e I have anything to say, thank 


uirman Hamilton: Mr. Sandoe? 
C. J. Sandoe: I think the sub- 
has been pretty well covered. 
we use Airdox and Cardox 
it is just a question of judg- 
as to which serves you best, 
type of coal you are shooting, 
vhat the labor is. I think the 
is well given. I want to com- 
nt Mr. Jenkins. 
urman Hamilton: Luncheon 
e served in the room across the 
and you are urgently requested 
there promptly at 12:30 o’clock. 
have a surprise for you in the 
f a speaker, and outside of the 
salatable food that will be there, 
sure you will all enjoy the re- 
after the luncheon. But in 
‘that the afternoon session may 
»romptly, they ask that you be 
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there at 12:30 o’clock sharp. 

It is rather paradoxical to say that 
a coal mine without coal is a failure, 
and we are in rather the same posi- 
tion in regard to progress in our 
Institute, because it would be almost 
a failure if we did not hear from Dr. 
Leighton. Dr. Leighton has a paper 
this morning on the “Developments 
in Our Coal Research Program,” and 
it gives me great pleasure to present 
Dr. Leighton. 

Dr. M. M. Leighton (Chief, State 
Geological Survey, Urbana): Mem- 
bers of the Institute and Friends, I 
am sure it would be ungracious of 
me if I were not to express my very 
deep appreciation of the action that 
was taken here this morning in en- 
dorsing the construction of the pro- 
posed State Resources Building, 
which is to house the State Geological 
Survey and the State Natural History 
Survey. You might like to have a 
word of further explanation. 

In view of the fact that these 
scientific divisions are dealing prim- 
arily with the resources of the State 
and their development, the Natural 
History Survey dealing with the 
biological aspect, with the agricultural 
problems, problems in horticulture 
and so on, and the Geological Survey 
dealing with earth materials and 
mineral substances, it seems especially 
appropriate that there should be a 
building in the state to house this 
research work having to do with the 
improvement of the products and the 
finding of new uses for the state’s 
fundamental resources. 

I want to thank the Institute for 
the action that was taken, and I think 
you can imagine that it warms my 
heart a good deal to have this action 
taken. I cannot help but feel, how- 
ever, that you perhaps took a little 
hasty action in view of the fact you 
did so before I presented my paper. 
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In other words, the jury acted and 
acquitted the criminal without hear- 
ing from him. 

May I also call your attention to 
the display of some of our research 
work on coal out in the corridor on 
this floor? You will find there 
illustrated some of the things I shall 
mention in this paper. And tomor- 
row those of you who come to Urbana 
to attend the Game, if you have 
opportunity to come around through 
the laboratories, will find there 
a very hearty welcome. We would 
be glad to take up any matters with 
you that you would like to discuss 
or to show you any part of our work 
that is in progress. If you were to 
come there you would find a situa- 
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tion that from some angles you would 
not be proud of. For example, you 
will find that some of our work and 
some of our valuable records must 
be done and Képt in a little old house 
that is a fire hazard. The fine 
equipment that is there has no place 
in such a building. Indeed, you would 
also find, for example, that the need 
for additional space has meant the 
moving of some offices out into the 
garage, the taking out of some of the 
cars and building temporary offices 
in our garage back of our labora- 
tories. So the situation is very acute 
with regard to the need of ap- 
propriate and adequate facilities for 
the carrying on of this work on the 
state’s natural resources. 


DEVELOPMENTS IN OUR COAL RESEARCH 


PROGRAM 
By DR. M. M. LEIGHTON 
Chief, Illinois State Geological Survey, Urbana, III. 


Someone has said, “Tell me what 
your resources are and I shall tell 
you what your society is.” 

The more we ponder this statement 
the more we become impressed with 
its force. Our minds immediately 
reflect upon those regions which 
differ in their resources of basic 
materials, of geographic location, of 
topography, of climate, and of human 
talent and skill. We recall those 
regions which have much, and those 
which have little. We picture their 
wealth and their poverty; their at- 
traction for men of ability on the one 
hand, or men who are content to 
live on small margins on the other 
hand; their high development of all 
of those features which make for a 


progressive type of civilization with 
ready means of extraction and con- 
version of resources into energy, con- 
struction, transportation, communica- 


‘tion, educational facilities, and human 


character, or the lack of such devel- 
opment which keeps mankind in the 
primitive state. It is indeed true 
that the sum total of the resources 
of a region determine the state of 
society existing there. 4 

But upon second thought, we te- 
mind ourselves that a society may 
cease to progress. It may become 
static, it may retrograde. This 8 
likely, especially if the individuals 
which make up that society are com 
tent with conditions as they are, if 
they feel that no new knowledge lies ; 
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-and no new and better ways of 
plishment. Instead, therefore, 
ying, “Tell me what your re- 
s are and I shall tell you what 
society is,’ it is desirable that 
dopt another more dynamic 
of view, namely, ‘‘Tell me what 
» done with your resources and 
tell you what your society can 
ks 
; viewpoint became the cardinal 
ale of the new program of the 
Geological Survey three years 
yhen with the aid and enthusi- 
interest of the Illinois Mining 
ite, a series of investigations 
laugurated on the coals of the 
of Illinois and the other re- 
s of this area. 
y that these researches have 
under way for three years, it 
pertinent that we should 
‘ the contributions that have 
made and make a report of 
ss. I shall, therefore, proceed 
this, with the feeling that you 
+h your enthusiasm of spirit 
our sympathetic support, have 
pated in the work, and helped 
ke possible the results thus far 
ed. 
yhasis 


has been laid upon 
l lines of inquiry. 
The nature of coal. 
The distribution of ingredi- 


1 fine coal with regard to their 
bility and the production of 
ly adapted fuels. 

The conversion of slack coal 
marketable product. 

The coking characteristics of 
coal as a basis for satisfactory 
sign and operation. 

The classification of Illinois 
ased on their composition, heat 
ind properties. 

The competitive position of 
‘coals with special reference to 

gas and fuel oil. 
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Every line of investigation has 
yielded new knowledge, has given 
new visions as to what can be done 
with our coal resources, and has 
opened wider the doors of oppor- 
tunity for the future. 

1. The present lack of knowledge 
regarding the nature of coal is most 
serious. Upon the attainment of this 
knowledge rests the richest chances 
for a wider, more efficient, and new 
utilization. Without such knowledge 
any piece of experimentation is likely 
to be a shot in the dark. 

The first step upward in the 
ladder of success has been, we believe, 
in finding the proper lines of ap- 
proach, namely, the study of the four 
banded ingredients, or constituents, 
of coal—clarain, vitrain, durain and 
fusain. The physical and chemical 
composition and properties of these 
are being determined, including the 
nature of component plant parts and 
plant accretions such as waxes and 
resins. Such knowledge is funda- 
mental to an understanding of the 
nature of the individual ingredients 
and of the coal as a whole and pro- 
vides a rational basis for experiments 
in preparation and utilization. 

You will doubtless recall that the 
samples for these studies are obtained 
in an entirely different way from the 
usual method of collecting a face 
sample for chemical analysis. Com- 
plete vertical columns of the entire 
coal bed, from the roof to the floor, 
are obtained and taken to the 
laboratory, with each piece labeled 
as to its precise position in the coal 
bed. Thus far, twenty-eight such 
columns have been taken from the 
No. 6 coal bed in 10 representative 
counties over the State, 5 from No. 
5 coal, 3 from No. 2 coal, and 1 from 
No. 1 coal. The data obtained by 
this study show that there is a 
definite increase in the amount of 
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vitrain in the No. 6 seam from the 
northwest to the southeast, and that 
there are local variations in amount 
of fusain which, of course, influence 
the character of the coal. 

Financial aid has been obtained 
from the National Research Council 
for a study of the plant components 
in the coal beds. As knowledge im- 
proves, coal can be more accurately 
classified with respect to the con- 
tents of the plant components, and 
the distinctions between types of coal 
will have increasing significance in 
utilization. 

The study of the mineral composi- 
tion of the coal is also well under 
way. It was necessary to pioneer in 
the development of the technique of 
this new study because such research 
is new. The separable mineral par- 
ticles must first be isolated, in suc- 
cessive small sections of the vertical 
column, and then identified as to 
mineral species under the polarizing 
microscope by a highly trained 
specialist. The information gained is 
very useful in the understanding of 
ash behavior in combustion, in prob- 
lems of selective mining, and in coal 
cleaning. Harvard University has 
thought sufficiently well of the work 
done thus far to accept the work of 
our investigator as a doctor’s thesis. 

It is thus seen that both the organic 
and mineral constituents of the coal 
beds will be eventually known, their 
effect upon the use of the coal will 
be learned, and how to alter the coal 
for different uses will be determined. 

2. The investigation of the distri- 
bution of the banded ingredients in 
the various fractions obtained by 
float-and-sink methods, and the calor- 
ific value of each fraction, has been 
initiated and further investigations 
will probably be carried out as a co- 
operative project between the State 
Geological Survey and the Depart- 
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ment of Mining and Metallurgical 
Engineering. A preliminary study 
shows that there is a concentration 
of the vitrain in the lighter fractions, 
and fusain in the dust. These differ- 
ences suggest the possible desirability 
of selective preparation for specific 
uses. Studies in the calorific value 
of float-and-sink fractions have dem- 
onstrated the fallacy of the former 
concept that coal is a single sub- 
stance diluted by ash, have shown 
the significance of such information 
in maintaining uniformity of output 
of a cleaning plant with respect to 
heat value of the product, and pro- 
vide a means of determining the prac- 
ticability of producing coal of certain 
standard calorific quality. Some pre- 
liminary basic data have just been 
pubished in the Survey’s Report of 
Investigations No. 34, on ‘Banded 
Ingredients of No. 6 Coal and Their 
Heating Values as Related to Wash- 
ability Characteristics.” 

3. The investigation of the physi- 
cal properties of coal under three 
variables—temperature, pressure, and 
time——had already led last year to 
the discovery of a method of briquet- 
ting fine coal by impact without an 
artificial binder, and this year the 
discovery was made of a method of 
making smokeless briquets, that is, 
briquets which give off only about 
one-fifth as much smoke as Poca 
hontas coal. This development, it 
appears, could not have taken place 
except by employing the impact 
method and by using no artificial: 
binder. A report is now in prepara- 
tion which will give the details of the 
process. Requests for permission t0 
use this new process experimentally 
on local coals in Canada have been 
received from the Canadian Bureal 


of Mines and on coals in Utah from ; 


the University of Utah. 
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Work is also under way in 
ning basic information, par- 
rly of a chemical nature, which 
as its chief objective the wiser 
tion or preparation of Illinois 

for domestic or metallurgical 
manufacture, the design of ovens 
d to Illinois coals, and _ the 
mination of the best practice. 
‘ring our studies on coking, it 
found that the formation of 
ry pieces of coke—an undesir- 
characteristic of some Illinois 
—could be minimized by the 
ion of small amounts of fusain 
ie charge. The addition of a 

quantity of fusain, to these 
y swelling coals resulted in a 
ier coke of greater strength. 
dust removed by mines by the 
sting process, in the preparation 
oker fuel, offers a convenient 
e of fusain. A report on this 
will soon be issued. 
The Classification of TIllinois 
has also been given attention. 
adoption by the American 
ty for Testing Materials of ten- 
» specifications for the classifi- 
1 of coals by rank and by grade, 
the pressing need of accurate 
fication under code regulation, 
made desirable the immediate 
sation of a bulletin on this sub- 
in which is being assembled all 
le information provided by 
us public bureaus in regard to 
chemical character of [Illinois 
as that is commonly understood. 
desirable to have the informa- 
so presented that the domestiv 
mer as well as the dealer and 
cer may be able to estimate 
at great difficulty the relative 
of coals offered at different 
particularly the extent to 
the value is affected by 
‘ic value and ash content. 
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The last compilation of analyses 
was printed in 1923 and since that 
time, particularly in the last four 
years, a considerable number of 
mines have been sampled in areas 
previously not represented. Further- 
more, the compilation of 1923 con- 
tains analyses of a considerable num- 
ber of car and tipple samples not so 
indicated. There is additional reason 
for this new compilation in the need 
for having values expressed on the 
basis (moist mineral - matter - free 
basis) recommended by the Commit- 
tee on Coal Classification of the 


American Society for Testing 
Materials. 
The new bulletin will provide 


standard analytical information in 
regard to the regional variations in 
Illinois coals, will classify Illinois 
coals according to rank and grade, 
and will give information that will 
enable the domestic user to determine 
the approximate relative value of 
coals in a market which, like the 
present, is considerably askew with 
respect to prices. It will, therefore, 
be a contribution toward the eventual 
realization of a rational basis for 
evaluating coals. 

The bulletin will contain among 
other data the following tabulations: 

(1) A tabulation of approximately 
1,000 individual proximate analyses 
of face samples on an “as received,” 
moisture-free, and ash and moisture- 
free basis, with calorific values and 
sulfur values on each basis and with 
calorific values on a unit coal basis. 

(2) A tabulation of mine and 
county averages of 263 mines on an 
“as received,’ dry, ash-and-moisture 
free, moist mineral-matter-free and 
dry mineral-matter-free (unit coal) 
basis showing proximate values for 
each mine and ultimate values where 
available. Moisture, volatile matter, 
and fixed carbon values will be shown 
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on a moist mineral-matter-free basis, 
and volatile matter and fixed carbon 
values on a dry mineral-matter-free 
basis (unit coal). 

(3) A tabulation giving county 
average values in alphabetical order 
by county and seam. This will be a 
revision of the table in Bulletin 56, 
edition of 19382. 

(4) Available data on ash-soften- 
ing temperature and the occurrence 
of organic and pyritic sulfur will also 
be given. 

(5) Available data on agglutinat- 
ing and slacking tendencies of Illinois 
coals will be provided. 

6. Mineral Economics Investiga- 
tions. The use of minerals and 
mineral products in present day in- 
dustrial production is so intimately 
interwoven with the entire industrial 
fabric that investigations in economic 
problems of the mineral industry for 
the benefit of Illinois mineral in- 
dustries and as a guide to the selec- 
tion of our research projects, neces- 
sitate broad inquiries in the related 
fields of manufacturing, transporta- 
tion, and agriculture. Furthermore, 
the position of Illinois as the major 
mineral producing state of the Upper 
Mississippi Valley and also the chief 
source of manufactured goods for 
these states necessitate an extension 
of economic inquiries into the condi- 
tions, trends, and developments of 
this entire economic and geographic 
unit. Such studies have been 
energetically pursued. 

The manuscript for a complete de- 
tailed report on the competitive 
position of Illinois coal in the Illinois 
coal market area, with special refer- 
ence to natural gas and fuel oil, is 
approaching completion. This will be 
of great interest to operators and 
sales agents in analyzing the problem 
of coal competition and the status of 
the various market areas, on the 
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basis of which sound future policies 
can be shaped by the coal industry. 

The importation of natural gas 
from 1929 to 19382 has increased 
177-fold, from4 56,000,000 cubic feet 
for 1929 to 27,675,000,000 cubic 
feet for 1932. This represents a re- 
placement of 1,107,000 tons of 
bituminous coal, for both domestic 
and industrial uses, the future 
significance of which to the Illinois 
coal industry, the cities and towns 
dependent upon this industry, the 
railroads and their employes, the in- 
vestments in all of these properties, 
and the support of the schools and 
local government cannot be fully ap- 
preciated by the average citizen. The 
need for pressing on toward the goal 
of a wider and more efficient utiliza- 
tion of this, the greatest of the state’s 
resources, is nothing short of impera= 
tive. This requires more incisive in- 
quiry into the fundamental nature 
and behavior of Illinois coal, to 
secure the necessary information by 
which the present methods of coal 
utilization can be revolutionized and 
made to meet the competitive advan- 
tages now possessed by imported 
natural gas. 

I am sure that you are all aware 
of the fact that the accomplishments 
herein described are due largely to 
the plan of group research, put into 
effect in 1931. In the operation of 
this plan, there is a joining of hands 
of the geologists, chemists, physicists, 
microscopists and mineral economists. 

Chairman Hamilton: The report of . 
Dr. Leighton as to his projects might 
possibly create in your minds some 
line of endeavor which you think the 
Institute or department could natu- 
rally follow. I feel quite sure the 
Doctor would heartily welcome some 
suggestions as to other lines of 
endeavor in order to follow and fill 
out a full program. 
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hink you can speak very freely 
> it, and I feel quite sure the 
yy would appreciate it. 
there something to be offered 
' this line? 
. Leighton: Mr. Chairman, may 
yhasize that suggestion of yours? 
hold ourselves in a _ receptive 
as to the directions that our 
rch should follow in order that 
y be of the greatest help to the 
tries of the State. We solicit 
thought along these lines, in the 
’ that by putting our heads to- 
r more can be done than if the 
vers of our Staff are to proceed 
ding to their own ideas. 
w, if you have any suggestions 
morning they will be most wel- 
Or if, when you visit our 
atories, any thoughts come to 
ind you have any suggestions to 
, be assured that is exactly what 
rould like to have, and that is 
eason why we want you to come 
r laboratories. 
airman Hamilton: Thank you, 
yr, for verifying my idea. Now, 
nave heard the direct invitation 
sit the laboratory tomorrow. It 
t out of place to add that our 
efficient and ready Secretary 
has some tickets to the football 
which might be an added in- 
nent to go to Champaign to- 
yw. 
rlier in the proceedings this 
ing there was a request made by 
resident for a report from the 
man of the Essay Committee. 
as engaged in another function, 
eve, at that time, but has since 
-d, and I would ask Mr. Weir to 
upon that at this time, if he is 


Paul Weir: (Essay Contest 
ittee): Mr. Chairman, your 
tee reports progress. It did 


el that the time available be- 
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tween the opening of school and the 
date of this meeting was sufficient 
to cover the ground and get the 
school children properly interested in 
the preparation of these essays. After 
discussion with the other members of 
the committee and the Secretary of 
the Institute, it was decided in view 
of the short time available we would 
postpone the contest until after the 
first of the year, and will be in a 
position to report at the Spring meet- 
ing. 

Chairman Hamilton: Gentlemen, 
you have heard the report of the 
Committee Chairman. What is your 


pleasure? 

A Voice: I move that the report 
be accepted. 

(Which said motion was duly 


seconded and unanimously adopted.) 

Mr. Peter Joyce: In order to dis- 
abuse Dr. Leighton’s mind that we 
acted rather hastily on the adoption 
of Mr. Thomas’ motion and his subse- 
quent motion, I move that we extend 
to Dr. Leighton a rising vote of 
thanks for his splendid paper here 
this morning. 


(Which said motion was duly 
seconded. ) 

Chairman Hamilton: You have 
heard the motion. 

(Whereupon said motion was 
adopted. ) 


Chairman Hamilton: I think that 
was a very happy suggestion. 

Mr. Fred S. Pfahler: I want to 
drop back to the report of our Mem- 
bership Committee. I think it is 
hardly fair to pass that by with a 
mere gesture. About a year ago when 
our worthy President Harry said he 
hoped we would build our member- 
ship up to five hundred, I believe 
most of us thought it was merely a 
dream and, perhaps in the face of the 
times, impossible. About a month 
ago I happened to be at a luncheon 
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at which our worthy Secretary was 
present, and he made the statement 
we were only short seven of the five 
hundred. 

I do not know who the members of 
the Committee were, but I think they 
have done a wonderful job. I often 
feel this: that as we increase in num- 
ber we command more respect and 
are more powerful. 

While I do not know our incoming 
President personally, I have it on 
good authority he is very energetic 
and capable, and with such help as 
that committee gave our worthy 
President Harry, the same help to Mr. 
Sandoe, our incoming President, will 
likewise continue to build our Insti- 
tute. 

I think a motion would be in order, 
Mr. Chairman, to accept the report— 
I do not believe that motion was 
made—to accept the report of that 
Membership Committee, and let the 
record show what they accomplished. 
And I so move. , 

Chairman Hamilton: It will afford 
the Chair a great pleasure to see that 
Mr. Pfahler meets the incoming Presi- 
dent after luncheon. Now, I think it 
is proper that a rising vote be given 
Mr. H. H. Taylor and his committee 
for their splendid work during the 


past year. All those in favor will 
please arise. 
(Which said motion was duly 


seconded and unanimously adopted.) 

Chairman Hamilton: It is now just 
12:00 o’clock, which gives us about 
thirty minutes to attend to a few 
little matters before we meet for 
luncheon. Consequently, I turn the 
meeting back to the President. 

President Treadwell: Gentlemen, I 
believe that is all there is to come 
before your meeting this morning. 
We will stand adjourned until 2:00 
o’clock. Please remember, luncheon 
promptly at 12:30 o’clock. 


PROGEEDINGS OF THE 


(Whereupon a recess was taken 
until 2:00 o’clock of the same day.) 


AFTERNOON SESSION 
2:00 O’clock P. M. 

President Treadwell: I will call the 
afternoon session to order. We have 
the pleasure this afternoon of having 
a gentleman as Chairman who has 
been very active in the last few years 
in the Institute, and particularly ac- 
tive this year. It gives me a great 
deal of pleasure to turn the meeting 
over at this time to Mr. Thomas, who 
will act as Chairman. 

Mr. T. J. Thomas: The first paper 
to be delivered this afternoon is to be 
presented by a man for whom I have 
a great deal of admiration. I have 
known him for a good many years. 
We have called upon him a number 
of times to help us with some difficult 
problems we have been obliged to 
meet. 

It gives me pleasure to introduce 
to this body this afternoon Mr. 
Charles A. Herbert, Supervising 
Engineer of the Department of the 
Interior, Bureau of Mines, of Vin- 
cennes, Indiana, who will talk to you 
on the “Opportunities Available to 
Management and Employes Through 
the United States Bureau of Mines 
for the Prevention of Accidents.’ 
Mr. Herbert. 

Mr. Charles A. Herbert: Mr. Chair- 
man and gentlemen of the Illinois 
Mining Institute, the paper I am 
going to read I had mimeographed, 
and I prepared about one hundred’ 
and fifty copies. I did not have this 
paper mimeographed because / 
thought you would all want copies of 
it or anything like that, but in 2 
great many meetings of this kind it 
is the practice to have the papers 
mimeographed, and that is the rea 
son this paper was so prepared. 
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-PPORTUNITIES FOR ACCIDENT PREVENTION 
AVAILABLE TO MINE MANAGEMENT AND 
EMPLOYEES THROUGH THE UNITED 


STATES BUREAU 


OF MINES — 


AN ACCIDENT-PREVENTION 


PROGRAM 
By C. A. HERBERT 
‘vising Engineer, U. S. Bureau of Mines Safety Station, Vincennes, Ind. 


accident-prevention program 
2d in this paper is based on the 
se that a majority of all mine 
nts are preventable and in most 
are due to careless and dan- 
; practices and conditions that, 
ule, detract from efficient oper- 
of the mine and may well be 
ated. That this is not a mis- 
premise has been amply proved 
1es where accidents have been 
d materially if not to the mini- 


claim is made that this pro- 
or plan is the only satisfactory 
» bring about a reduction of 
its; it is claimed, however, that 
a workable program, and if 
ly and intelligently carried out 
, or in entirety will bring about 
ctory results. 


THE PROGRAM 


Study of Accident Records and 
Reports 
iously, if accidents are to be 
ted, some knowledge must be 
to what is causing them and 
getting hurt, in order that in- 
it steps may be taken to pre- 
sheir recurrence. Therefore, 
nary to beginning a_ safety 
m in which the Bureau’s as- 
e has been requested, the 
| engineer first studies the ac- 
records and reports, usually 
ing the accidents according to 


cause and occupation, if this is not 
already being done by the operator. 
The study of these reports and tabu- 
lations gives a picture of how and 
where most of the accidents occur. 
The completeness of this picture de- 
pends on the type of report required 
by the company. Unfortunately the 
accident reports and records of many 
(probably of most) companies are 
very meager in so far as details of 
the actual cause of the accident are 
concerned. The cause of the injury 
(fall of rock, run over by cars, etc.) 
is given, but little or nothing is said 
regarding the contributing factors 
leading up to the accident, informa- 
tion of a type absolutely necessary if 
steps are to be taken to prevent 
similar accidents in the future. 


2. Safety Inspection 

After reviewing the accident re- 
ports and obtaining a more or less 
complete picture of the type of acci- 
dents and the labor classification ex- 
periencing the majority of the acci- 
dents, a safety inspection is made of 
the mine to gain first-hand informa- 
tion on operating conditions and 
practices. A study of the accident 
reports assists the Bureau engineer in 
making the inspection, as it gives him 
an idea of the hazards to be expected. 
The safety inspection includes a 
check on the ventilation by taking air 
measurements and mine-air samples, 
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and a study of the coal-dust explo- 
sion hazard, including the taking of 
dust samples. 

A copy of the report of this in- 
spection calling attention to any un- 
safe conditions or practices observed 
is usually sent to the operator. 


3. Accident-Prevention Course for 
Officials 

After the inspection of the mine is 
completed a series of meetings is held 
with the mine officials, usually once 
each week, at which the cause and 
means of preventing the various types 
of mine accidents, such as falls of 
roof and coal, haulage accidents, etc., 
are discussed. The average mine 
official is concerned primarily in get- 
ting the maximum production pos- 
sible per man and machine and as a 
rule has not given very much per- 
sonal thought to the question of 
safety, although the coal company 
may have instituted some sort of 
safety, organization or even may 
have employed.a safety man. This 
series of meetings brings home to the 
mine officials their responsibility in 
regard to accidents and the fact that 
dangerous conditions and _ practices 
that have been permitted to exist are 
not necessary to obtain maximum 
production at the least cost. 


The desired changes in practice 
that will bring about greater safety 
are put into effect as the meetings go 
on, so that as a rule the accident 
record is noticeably improved by the 
time the course is finished. .In sub- 
stance, a set of safe operating rules 
or standards covering the various 
phases of mine operation is developed 
and put into practice by the 
officials. 


Any safety program is necessarily 
one of education. The men who are 
being injured must be educated and 
trained to do their work in the safe 
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way, which after all is the best and 
most efficient way, and the mine 
officials who are in daily contact 
with the men must assume the respon- 
sibility for their education and train- 
ing. However, before they can ever 
hope to sell the idea of safety to the 
men in their charge they must first 
be sold the idea themselves. 


4. First-Aid Training 
The Bureau of Mines has been 
training men in first-aid for a num- 
ber of years, and the Illinois State 
Department of Mines and Minerals 
has been giving similar training. At 
first this training was given solely 
by Bureau or State instructors to a 
limited number of employees at each 
mine. Later, in 1926, a new plan of 
first-aid training was inaugurated in 
cooperation with the State Depart- 
ment of Mines to give a greater 
number of employees the benefits of 
this training. This plan consists of 
giving enough additional training to 
certain selected employees to enable 
them to act as instructors under the 
supervision or guidance of the State 
or Bureau instructor. This plan has 
operated very satisfactorily, and by 
this means it is possible to train all 
the employees at a mine in a com- 
paratively short time. This is the 
under which most of the 
Bureau’s first-aid training is Ce 
given throughout the United States. 
First-aid training not only gives the | 
men knowledge of what to do in | 
electric shock, arterial bleeding, oF | 
other severe injury, but it also plays | 
an important part in any safety pro- | 
gram. It gives the employee the | 
feeling that he personally is taking 
an active part in the program; while | 
taking the training he absorbs acci- | 
dent-prevention ideas and speculates | 
on the needless occurrence of 
accidents as well as on available means; ! 
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nidine them. At the same time, 
ts him in a receptive frame of 
which makes it much easier for 
ine official to impress him with 
ought that new safety rules that 
be put into effect are for his 
welfare or that of his fellow 
yees and should be obeyed. 
st-aid training may be carried 
the same time or following the 
* of the accident-prevention 
> to the officials. 


». Holmes Safety Chapters 

be entirely successful, any 
- program must have the con- 
1 support and cooperation of the 
yees. It is believed that in 
instances this can be  ac- 
ished best by the establishment 
1aintenance of a safety organi- 

for employees—the organi- 
to hold monthly meetings at 
accidents that have occurred 
x the past month may be dis- 
| and suggestions encouraged 
the men as to how they might 


been prevented or can be 
din the future. ntertain- 
of some sort, or speakers, 


y are provided for each meet- 
At nearly every mine there is 
musical or other talent that can 
ilized. To encourage attend- 
draw prizes, consisting of 
shoes, safety hats, or clothing, 
rnished by the operator at many 
igs of this character. 
se meetings, at which the men 
fficials meet in a friendly and 
‘ative spirit, have done much to 
7e contract relations between 
mpany and the local miners’ 
zation. 
thhapter of the Holmes Safety 
ation offers a workable set-up 
~h a safety organization. The 
| Safety Association is sponsor- 
‘the United States Bureau of 
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Mines and in several states has the 
endorsement of the United Mine 
Workers of America. At present 
there are about 340 chapters of this 
organization in the mining fields of 
the United States. 

Safety posters, as well as some 
scheme to promote rivalry between 
the various foremen in the mine, be- 
tween sections of the mine, or be- 
tween mines of the same company or 
of a definite mining region are useful 
and generally productive adjuncts to 
any safety program. 

One company in Indiana has de- 
vised a “Thermometer of Accidents” 
on which is shown monthly the indi- 
vidual records of the bosses or fore- 
men. A sketch of this thermometer 
board is attached (fig. 1). This 
company has erected a flag pole at 
both mines and the mine having the 
lowest accident rate for the month 
is privileged to fly the flag for the 
succeeding month. 

In talking to the mine operator in 
regard to starting a safety program 
at his operations, certain questions 
usually arise, some of which possibly 
have occurred to you. Some of these 
questions are given here, together 
with a suitable reply. 

Question. What will this safety 
program cost our company ? 

Answer. Very little in the way of 
money, but much time, hard work 
and hard thinking on the part of 
every official connected with the 
company. The results obtained will 
be in direct relation to the effort 
put forth. If you are not altogether 
convinced that such a program is 
worth while, or are mentally or 
physically lazy, it probably would be 
best not to attempt such a program, 
as the results would undoubtedly be 
disappointing. 

Question. Will the men go along 
with such a program? 
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Figure 1 


Answer. Yes, if you are in 
earnest and show them that you are 
sincere and are not inclined to pass 
the “buck” to the men; in other 
words, safety in mining requires co- 
operative effort, with no holding back 
by either employer or employee. 

Question. How much assistance 
may we expect from the Bureau of 
Mines in putting such a safety pro- 
gram into effect? 

Answer. The Bureau will give all 
the help possible with the limited 
personnel available. It will make the 
safety inspection of your mine; con- 
duct the class in accident prevention 
for officials; assist with the first-aid 
training; and help to organize and to 
some extent maintain a chapter of 
the Holmes Safety Association. The 
Bureau enjoys the cooperation of the 
Illinois Department of Mines and 
Minerals and without question you 
may count on the assistance of Mr. 
James McSherry and his department. 


However, we wish again to emphasize 
the fact that the burden of making 
any safety work or safety program a 
success rests almost solely upon the 
shoulders of the mine officials and 
mine bosses. Although the State 
Department of Mines or the Bureau 
of Mines doubtless can be of assist 
ance, unless the mine officials them- 
selves take and keep the lead the 
results will be disappointing. 
Question. Has a similar safety 
program been tried in this field, and 
what have been the results? 
A number of operating 
companies in Indiana and Illinois, as. 
well as in numerous other states; 
have put this or a similar program 
into effect either in part or m 
entirety and the results haye been 
satisfactory. No attempt will be 
made to go into details as to the 
results obtained by these various 
companies, but instead one company 
—the Knox Consolidated Coal C0» 


Answer. 
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Bicknell, Ind.—will be cited as an 
mple. This particular company 
; chosen because, prior to be- 
ning their safety campaign they 
a very unfavorable safety record 
the results obtained are there- 
2 much more striking than if they 
had a fairly good record at the 
inning; second, they put the entire 
2ram into effect. 

n spite of the fact that for years 
mines of the Knox Consolidated 
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Coal Co. have been recognized as 
examples of well operated and 
managed mines, the accident rate at 
these mines has been decidedly un- 
favorable. This was particularly true 
during 1932, and it was because of 
the 1932 record and that of the early 
part of 1933 that decisive steps were 
taken by the management to bring 
about an improvement. The results 
of their efforts are clearly depicted 
in the accompanying figs. 2 and 3. 


32. 167.5 
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#210 CONSOLIDATED OCAL CO., No. 1 MINE, BICKMELL, INDIANA. 

Figure 2 


he accident-frequency rate at 
1 mine was reduced from 187.3 
1932 to an average of 43.6 for 
15-month period, July 1, 1933, 
eptember 30, 1934. The accident- 
rity rate for this mine was re- 
d from 41.1 for 1932 and 62.6 
the first half of 1933 to an 
age of 1.3 for the same 15-month 
rd. 

> their No. 2 mine the frequency 
was reduced from 137.7 for 
' to an average of 30.9 for the 
‘onth period, July 1, 1933, to 
ember 30, 1934. The severity 
at this mine was reduced from 


26.0 for 1932 to an average of 1.7 
for the 15-month period, July 1, 
1933, to September 30, 1934. 

The accident-frequency rate is the 
number of lost-time accidents per 
million man-hours of exposure. 

The accident-severity rate is the 
number of days lost as a result of 
accidents per thousand man-hours of 
exposure. 

A lost-time accident is one in which 
the injured is unable to report to 
work on the day following the injury. 

In computing the severity rate, a 
fatality or permanent total disability 
was given the standard valuation of 
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6,000 days, while in all other lost- 
time accidents the full period of dis- 
ability was assessed against the mine, 
irrespective of the number of days 
the mine may have worked during the 
disability period. 

The reduction in severity rates at 
these two mines is a very good indica- 
tion of the reduction in compensation 
costs. It is very doubtful whether 
the equivalent amount of effort on 
the part of the officials toward the 
reduction of operating costs in these 
or other well-operated mines or in 
any other phase of mine operation 
could have equaled the savings made 
through their safety work. In addi- 
tion, there is the very great satis- 
faction of having prevented loss of 
life and crippling of workmen. 

The following is quoted from the 
closing paragraphs of a paper en- 
titled “Can Coal-Mine Accidents Be 
Prevented” delivered by P. G. Con- 
rad, superintendent of the Knox Con- 
solidated Coal Co., before the Indiana 


Coal Mining Institute in June. 

‘Since this campaign our mines are 
in better physical condition than ever 
before in our mining experience. We 
find that what we have done, in mak- 
ing our mines a safer place to work 
for our employees, has not increased — 
our cost a fraction of a cent per ton. 
On the contrary, we have found that 
it lowers the cost, due to increased 
efficiency and better co-operation of 
our employees, to say nothing of the 
greatest saving of all—that of human 
life and limb. As a result of our ef 
forts and the co-operation of our em- 
ployees we have reduced the accident- 
frequency and severity rates at our | 
mines more than 75 per cent. 

I am sure that anything that we 
have done, you can also do. From 
the results and experience of this 
campaign, I can say without hesi 
tancy, accidents in coal mines can be 
prevented.”’ 

I do not know whether I have made . 
myself clear or not in this paper, but 


When buying, please consult the Advertising Section. 


LEE NGO US seh TINA N GEN Se IO Tees, 


thing I do want to say, the 
au of Mines does not take any 
t for the reduction in accidents 
ese miners. Not only in Indiana 
ll over the country we have in 
places done exactly as much 
in helping the company as we 
with this particular company, 
here has not been a dent made 
‘ir accident record. It all hinges 
and depends entirely upon the 
als in the mines whether or not 
accident rate will be improved. 
hank you. 

airman Thomas: Mr. Herbert, 
half of the Illinois Mining Insti- 
I want to thank you for this 
interesting paper, so ably de- 
d. I am sure what Mr. Herbert 
iad to say should invoke some 
loning from the body. If you 
isk Mr. Herbert any questions 
may desire, I am sure he will 
take to answer them to the best 
; ability. Is Mr. Lyons here, of 
ell & Zoller Company? 


. John Lyons: Yes, sir. 

uirman Thomas: Haven’t you 
hing to say in this matter? 

_ John Lyons: I might say, Mr. 
man, that I thoroughly endorse 
lerbert’s system here. We have 
practical experience in trying 
cally everything which Mr. Her- 
mentioned. For instance, we 
d back in 1929, and started first 
yur accident record, keeping an 
nt record and report, and have 
used the Bureau of Mines’ 
d of standard charges which 
lerbert has mentioned, that of 
ing three days, which is the 
urd charge of loss of a finger, 
ix thousand days on a total dis- 
r or fatality, and we have used 
figures all the way through the 
‘ive years in compiling our ac- 
record. These figures have 
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shown us whether we were going up 
or down. 


We first had an inspection by the 
Bureau of Mines Engineers, and they 
showed us several things we were 
doing wrong, and they gave us some 
information on just what in their 
opinion should be done to correct 
these things. We took a lot of ad- 
vice from them. They did a lot of 
work for us all the way through the 
years, and have helped us any time 
we called upon them. 


We have also adopted, as Mr. Her- 
bert mentioned, a few of the safety 
rules and standards to avoid similar 
accidents. The keeping up of these 
is one of the greatest things, I think, 
in keeping down the accidents in any 
mine. 

We have taken also the First Aid 
Training. We have had two attempts 
at that. Back in 1930 we had about 
1435 of our men put through the 
First Aid course, and also this last 
spring we took First Aid Training at 
both of our Zeigler mines, and put 
the thing over 100%. 

This in itself, of course, is a very 
good place to talk safety. We have a 
chance to talk to the men. Of course, 
they will come back and tell you a 
lot of things, which you do not always 
do, but it gives them a chance to 
voice their grievances and you get a 
lot of good thoughts out of that. 

On the safety courses and on the 
safety chapter, we haven’t done any- 
thing on that. We have used the 
safety posters and safety contests 
each year, which in my opinion has 
helped us very much. 

We have one mine which is a very 
bad mine, our No. 1 Mine. If you 
will pardon me from inserting these 
figures—you will find them in the 
1933 proceedings of the Institute, and 
I beg leave to insert them to show 
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just what campaigns have done from 
the beginning. 

This mine I am talking about now 
had a fatality rate of twenty to 
thirty, or 3.27 fatalities. The fatality 
was around 325,000 tons. This same 
mine has not had a fatal accident 
since the 5th of December, 1930, on 
the ground, and we have produced 
around 2,800,000 tons of coal. It 
shows you that a bad boy can be 
made good by thorough co-operation 
with all the safety rules and methods. 
We have changed the viewpoint of 
the bosses as well as the men on the 
safety work. 

In 1929, this mine had a severity 
rate based on Mr. Herbert’s figures 
or system he employed of 43.74. In 
1930 it was reduced to 21.80. In 
1931 it was 1.61, in 1932, 1.4, and 
in 19838, 2.08. 

The same mine had a frequency 
rate of lost time of 330.5 in 1929. 
In 1980 it was reduced to 253.98, 
ewavel sty AIG Sl ine) Maly fe shay TIBI, 
96.15, and in 19338 it was 74.00. 

These improvements, of course, as 
I said, come about through the 
methods Mr. Herbert has suggested, 
and also the very excellent help and 
co-operation received fom the Bureau 
and also from the State Department 
of Mines and Minerals, for which we 
are very grateful. I thank you very 
much. 

Chairman Thomas: Thank you 
very much, Mr. Lyons. I wonder if 
some one else hasn’t something to 
say on this very important topic? Or 
if you have some questions you would 
like to ask Mr. Herbert? I wonder 
if Mr. McFadden, of the Peabody 
Coal Company, would care to say a 
word. 

Mr. George C. McFadden: I only 
have a question to ask, Mr. Chairman. 
I think everyone connected with the 
mining industry in Illinois will readily 


PROCEEDINGS OF THE 


admit and concede the wonderful aid 
and assistance that is always available 
through the Bureau of Mines and the 
help they have always given us. 

In Mr. Her¥ert’s paper, in one of 
his answers to one of the questions, 
he stated the Bureau will give all the 
aid possible with the limited person- 
nel available. I am just wondering 
what Mr. Herbert meant by that 
statement, and whether this Institute 
could, if they have limited force to 
do anything, help his organization to 
give better assistance to the District 
in which they serve. That is the only 
question I have. It seems to me pos- 
sibly the Institute might be able to 
give some asssitance. It is unfor- 
tunate indeed that Mr. Herbert’s 
bosses—I say bosses because the Di- 
rector is the boss of the Bureau— 
could not be here today to see this 
assembly and to have heard this won- 
derful paper as presented by Mr. 
Herbert. 

Mr. Charles A. Herbert: Mr. Me- 
Fadden, in answering your question, 
one of the reasons our personnel is 
very limited in this District is the 
fact that over one-third of our em- 
ployes were discharged because of lack 
of appropriations. They were dis- 
charged a year ago the first of July. 

Another reason is that, as you can 
probably understand, with the limited 
personnel for the entire country, and 
with the demands being made on the 
Bureau from various sections, we are 
inclined to follow the path of least 


resistance and move the men from the . 


field where the least holler is being 
made into the field where the opera- 
tors or the industry are hollering most 
for help. I suspect that if the 
operators in this field had been 4 
little more insistent in their demands 
on our Washington office we would 


“ 


have a little larger share of the per | 


sonnel in this field. 
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es that answer the question? 
. McFadden: Yes, sir. 
airman Thomas: I wonder if 
Neir has anything to say on this 
r? 
. Paul Weir: Mr. Chairman, I 
perhaps Mr. McFadden’s ques- 
night have embarrassed Mr. Her- 
a little. He must have a feeling 
ing he might say might be in 
ism of the Bureau. Mr. Herbert 
ss to you that the personnel of 
ureau has been depleted by one- 
There are some other thing's 
anection that I would like to call 
yur attention. It seems to be 
y much of a step-child. It was 
2rly under a different depart- 
, and it has been transferred to 
epartment of the Interior under 
ew administration. It was for- 
‘ housed in the Department of 
nerce Bureau, and at the present 
it is spread through several dif 
t structures all over the City of 
ington. 
e morale of the organization 
1 as a whole, I think, is at a 
low ebb. The reason given for 
epletion is economy. We must 
alize we have to be economical, 
vhen human life is at stake, I 
it is false economy. 
ave one thing in mind which I 
might illustrate the attitude of 
Legislators and others towards 
sureau of Mines. Formerly the 
1u was able to pass out free to 
‘s who took First Aid instruction 
il pamphlet containing First Aid 
ictions. I am informed they are 
mger available. Yet I think 
of you who read the Chicago 
ne and especially the editorial 
and know the Department of 
ulture publications they issued 
h pamphlets as the “Love Life 
illfrogs,’’ are somewhat amazed 
> attitude which prevents the is- 
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suance of these free pamphlets on 
First Aid instruction. 


The attitude of the average in- 
dividual, it seems to me, is ‘Well, 
what can I do about it?” I think 
every one of you men is interested to 
some extent at least in coal mines, 
for that is where most of us make our 
bread and butter. There is one thing 
you can do about it. You can de- 
termine the attitude of the Congress- 
men and Senators, and try, to some 
extent at least, to impress upon them 
the necessity for adequate financial 
support of the Bureau of Mines. 


Mr. Scott Turner resigned in July 
as Director. Dr. Finch, of Idaho, 
succeeded Mr. Turner. Dr. Finch 
has every desire to make the Bureau 
a real live one and to do the work 
that should be done. J! know he is 
going to co-operate with the industry, 
but I think the industry itself has to 
become aroused and make known its 
wants through the representatives of 
the people, who of course are your 
Congressmen ‘and your Senators. 
When you men have an opportunity 
to give them your views, do not pass 
it up. 

To my mind, there isn’t any course 
which has been more constructive in 
safety work around coal mines than 
the Bureau work. I do not say that 
because of our honored guest this 
afternoon, Mr. Herbert, but I have 
been in intimate contact with them 
for several years, and they do a mar- 
velous piece of work. After all, I 
think one of their hardest jobs 
probably is to sell you and to sell me 
on the idea of accident prevention 
work. After the personnel is once 
sold, or after the supervisors are 
once sold on safety, I think the job 
is about 75% done. But you cer- 
tainly want to be sold to the point 
you want it to go over so bad you can 
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taste it, and if you cannot taste it 
you cannot get any place. 

But I am drifting away from the 
Bureau of Mines. When we see the 
amount of money being spent every- 
where by the Federal government, 
and then we consider on the other 
hand that the employes in the Bureau 
have been laid off and the morale of 
that Bureau shattered by lack of 
funds, and in a good many cases even 
though the personnel is still there the 
traveling expenses are not provided 
so that those men can get around and 
do the things they want to do and 
the things in which they believe, I 
think it is time for action. 


The United States Bureau of Mines 
was established by the Federal 
Government at the earnest solicita- 
tion of the mining industry of the 
nation for the purpose of promoting 
safety in mining by technological 
research and by educational work, of 
assisting in the development of do- 
mestic deposits of minerals by tech- 
nological research, of collecting, com- 
piling and distributing vital statistics 
on production and distribution of 
minerals, of assisting in the conserva- 
tion and proper use of natural re- 
sources and of assisting in the na- 
tional defense. 

The mining industry of the State of 
Illinois, whose mineral products 
averaged in value for the period 
1923-1932 the sum of $186,681,000 
annually, which amount is exceeded 
by only five of the forty-eight States, 
is vitally interested in furthering the 
work of the Bureau. 


The cost to the Federal Govern- 
ment for the work of the Bureau has 
always been a very modest sum when 
it is considered that the Bureau 
serves an industry which is second 
only to agriculture in value of pro- 
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ducts. The appropriation of only 
slightly over one million dollars for 
1935 has resulted in curtailment of 
personnel and elimination of vital 
work, things which are of grave con- 
cern to the mining industry of Illi- 
nois. 


The Illinois Mining Institute, repre- 
senting the mining industry of Illi- 
nois, in regular session in Springfield, 
Illinois, on this 2nd day of Novem- 
ber, 1934, hereby records itself as 
alarmed at the apparent lack of re- 
cognition by the Federal Government 
of the importance of the work of 
the Bureau and of the wishes and 
desires and needs of the mining in- 
dustry of the nation, and it further 
records itself as favoring the restora- 
tion of the Bureau to its former ef- 
fectiveness, a thing which can be ac- 
complished only by an annual appro- 
priation of approximately $2,000,000. 

Mr. Chairman, I would like to 
move that you appoint a Resolutions 
Committee to draft a suitable resolu- 
tion in the name of the Institute 
which might be the means of a cam- 
paign of rehabilitating the Bureau of 
Mines. 


(Which said motion was duly 
seconded. ) 
Chairman Thomas: Gentlemen, 


you have heard the motion which has 
been stated by Mr. Weir. 


(Whereupon said motion was 
unanimously adopted.) 
Chairman Thomas: Mr. Weir, I! 


would like to ask you that an amend- . 
ment be made to the resolution that 
in addition to our going on record 
advocating the rehabilitation of the 
United States Bureau of Mines, that 
it should be left to the Executive 
Committee whether they want to 
make a small appropriation to the 
work that is being done by the 
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‘ial Committee of the American 
ng Congress, of which several 
ibers of this Institute are mem- 
, leaving that entirely to the 
ment of the Executive Board of 
Illinois Mining Institute as to 
ther they want to do that. 


ry. Weir: Mr. Chairman, I ac- 
the amendment. 

1airman Thomas: You have heard 
amendment as stated. 


Nhich said motion was duly 
nded. ) 
nairman Thomas: All in favor 


signify by saying aye. 
Nhereupon the following motion 
adopted. ) 

notion, it was; 

ESOLVED: That the Illinois 
ng Institute in regular session 
rds itself as being in accord with 
work now being undertaken by 
Special Committee of the Ameri- 
Mining Congress in the matter of 
loping a plan to rehabilitate the 
ed States Bureau of Mines, and 
‘ts its Secretary-Treasurer to 
to the Secretary of the Ameri- 
Mining Congress, located in the 
sey Building, Washington, D. C., 
yminal contribution, the amount 
vhich is to be left to the judg- 
of the Executive Committee. 


fe IT FURTHER RESOLVED: 
_a small amount of money (sub- 
to the judgment of the Executive 
mittee) shall be set aside to be 
by the appointed committee of 
Illinois Mining Institute, for the 
nent of such expenses as it may 
r for stenographic help, postage, 
in bringing this matter to the at- 
on of members of the United 
2s House of Representatives and 
te, and other important and re- 
sible Administration officers. 
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ILLINOIS MINING INSTITUTE. 
Committee on Resolution for 
Rehabilitation of the United 
States Bureau of Mines. 

T. J. Thomas, Chairman 
Paul Weir 
George B. Harrington 

Chairman Thomas: Is there any- 
thing else—anyone else who would 
like to speak or ask some question on 
this important topic? 

Mr. D. D. Wilcox: I merely arise 
to add to what Mr. McFadden and 
Mr. Weir are talking about, and do 
it principally with the idea of ex- 
pressing our appreciation for the ef- 
forts of the Bureau of Mines, both 
State and National, in preventing ac- 
cidents in our company. Mr. Herbert 
ended up his story in a way I did not 
quite approve of. He said the Bureau 
wasn’t claiming any credit for that 
work. They should claim lots of it. 
They are deserving of lots of it. One 
of my most prized possessions which 
I have in my pocket at this time is 
a certificate of accident prevention 
which every member of our company 
must have and continue to carry with 
him all the time. 

All of you people who are inter- 
ested in mines know that most mine 
accidents are caused by what people 
feel to be a sort of predestination. 
The reason for that is most miners— 
most mining work, loading and every 
other part of the work, has been done 
the same way. Practically every man 
working in the mines has been taught 
to do that work by some other miner, 
who was taught to do it by some 
other miner, who believed accidents 
were a part of the operation and 
could not be prevented. In other 
words, every part of the operation 
has been brought to us by men who 
believe in accidents and that they 
were a part of the industry. 
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When these figures from _ the 
Bureau of Mines came into our 
place, we were compelled, not by 


force but by persuasion, to go into 
every particular of every piece of 
work the men did. For instance, the 
boss was followed from the time he 
left on the top until the day was 
finished, and every part of the work 
gone into. Not only the question of 
safety, but the necessity of the 
actions. It might be interesting to 
know that many parts of our work 
were entirely changed on account of 
the efficiency. We found there was 
no difference between the efficient 
way of doing things and the safe way 
to do them. I thank you. 

Chairman Thomas: Thank you 
very much, Mr. Wilcox. I think those 
of you who have been in contact with 
the Bureau of Mines know of the 
great work they have done, and that 
Mr. Herbert is a very modest man for 
not taking the credit for the service 
they have rendered, he and his staff, 
to the mining industry. 

Anyone else? 

President Treadwell: Mr. Chair- 
man, a year or so ago last Fall at 
the meeting we had the safety pro- 
gram up, and as Mr. Miller made 
some comments, it brought seriously 
to our attention the records we were 
having in our mines. For two or 
three months we studied carefully 
what they had said, and decided we 
had for a number of years tried to 
better our record and had not been 
successful, and it was time to try 
somebody else’s method. 

Along in the spring of the year 
we started on this program outlined 
by Mr. Herbert. We haven’t got very 
far. We are not entirely through 
with our course of lectures to the 
management. So far as we have 
gone, we have got a great deal out 
of it. We have reduced accidents and 
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we have increased our output per 
man. In other words, it does not 
cost us anything. We have not only 
reduced the accidents but have in- 
creased our efficiency. 

I agree with Mr. Wilcox that the 
Bureau of Mines in our instance de- 
serves a lot of credit. 

Chairman Thomas: Gentlemen, the 
next paper we will have the privilege 
of hearing is by a man connected 
with the Battelle Memorial Institute 
of Columbus, Ohio. I have under- 
taken to discover just what the 
Battelle Institute is and what it 
stands for. It occurs to me you 
might be interested in knowing what 
I was able to develop. 

Mr. Gordon Battelle created this 
institution as a memorial for his 
father, the father having made his 
money in the American Rolling Mill 
Company. The cause for the crea- 
tion of this endorsement was brought 
about by the fact Mr. Battelle, as I 
understand it, was obliged to deal 
with a very difficult problem involv- 
ing the matter of zine during the 
War. As a result of that, this insti- 
tution was founded. Young Mr. 
Battelle, Mr. Gordon Battelle, then 
prevailed upon his mother to leave 
her fortune to this institution, and 
later on Gordon Battelle died at some 
forty-seven years of age of appendi- 
citis, and he left the residue of his 
fortune to this institution. 

Gentlemen, the Battelle Institute 
has a staff of research engineers and 
scientists who deal entirely with the. 
matter of coal and metallurgical 
problems. 

It gives me great pleasure to intro- 
duce this morning Mr. Byron M. Bird, 
Chief Concentration Engineer, Bat- 
telle Memorial Institute, Columbus, 
Ohio, who will talk to you on “Funda- 
mentals in the Design of Coal Clean- 
ing Plants.”” Mr. Bird. ‘ 
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OME PROBLEMS IN THE DESIGN OF COAL 


CLEANING PLANTS 
By BYRON M. BIRD 
' Concentration Engineer, Battelle Memorial Institute, Columbus, Ohio 


Summary 

The first consideration in the 
of a cleaning process is the 
ity of the cleaning problem. 
Jepends upon the quality of 
coal to be prepared and is not 
nt in the coal. 

The second consideration in 
oice of a process is installation 
perating costs. If the run-of- 
‘oal is wet, these considerations 
wet methods. If the coal is 
1d can be cleaned efficiently 
* methods, economic considera- 
favor wet methods for sizes 
about 4 inch and dry methods 
% inch. 

If a large range of sizes is to 
ited in one operation, a proper 
ion of sizes is essential. 

The tonnage of unsized feeds 
| per unit of cleaning capacity 
is on the smallest size to be 
1 efficiently. 

A uniform tonnage of a sized 
lack coal can be obtained by 
cing the tonnage delivered to 
ing screen. It can also be ob- 
by changing the limiting size 
screen openings. 

A dry coal for dry cleaning 
es can be obtained most ad- 
eously by dedusting the % 
zes with hot air. 

A uniform quality of coal in- 
some form of storage or mix- 
cks. 

Dewatering of washed coal is 
ied if some intermediate sizes 
yt with the extremely fine sizes. 

The economic dividing line 
n centrifugal and heat drying 


is probably about 9-10 per cent 


moisture. 


Introduction 

In this paper I wish to deal with 
some problems that arise in the de- 
sign of coal cleaning plants and to 
set up certain principles that can be 
used in solving them. To narrow the 
scope of my paper, I shall limit my 
remarks to the sizes ordinarily 
cleaned by mechanical means. 


The Choice of a Cleaning Process 

In the choice of a process for 
cleaning a given coal, the first con- 
sideration is the difficulty of the 
cleaning problem. This requires 
fundamental work of the character 
that Dr. Leighton and his associates 
have been doing for Illinois, in other 
words, screen analyses, float-and-sink 
tests of the individual sizes and visual 
examination of the float-and-sink pro- 
ducts. 

I wish to stress the last of these, 
the visual examination of the float- 
and-sink products, because this is not 
commonly made and yet it may have 
a very important bearing upon the 
cleaning problem. As far as ash 
content is concerned, a coal may be 
clean enough with a separation at 
1.60 specific gravity—that is, with 
an ash content equal to that of the 
portion floating in 1.60 specific 
gravity—but if this separation will 
leave in the cleaned coal some ob- 
jectional impurities from a visual 
standpoint, it may be necessary to 
clean at 1.45 specific gravity, for 
example, and to crush and clean the 
portion between 1.45 and 1.60 spe- 
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cific gravity. Since appearance plays 
such an important part in the sale of 
coal, I feel that visual examination 
of the float-and-sink products is very 
essential. 

The specific gravity at which the 
given coal must be cleaned determines 
the difficulty of the cleaning prob- 
lem. At high specific gravities, the 
problem is simple. At each succes- 
sively lower specific gravity it be- 
comes more difficult. In other 
words, no coal is inherently easy or 
difficult to clean. In any given case 
the market for the cleaned coal, and 
hence the specific gravity at which it 
must be cleaned to give the required 
ash content, must be known before 
the difficulty of the cleaning problem 
can be determined. 

Once the specific gravity of the 
required separation is known, the 
method described in my _ paper, 
“Interpretation of Float-and-Sink 


Data” (Proc. Third International 
Conference on Bituminous’ Coal, 
1931), will give an approximate 


measure of the difficulty of the 
separation. As copies of this paper 
are available to anyone who cares to 
write Battelle Memorial Institute, I 
shall not go into any details about 
the method except to say that I have 


developed a curve that can be added - 


to any standard set of washability 
curves to give specific 
gravity a numerical measure of the 
difficulty of a cleaning problem. 

Using this method I have grouped 
processes in the accompanying table 
in the range over which they are in 
This 
is only to be regarded as a rough 
grouping, for it is obviously impos- 
sible for me to have investigated 
every plant in the country. _ 


for each 


successful commercial practice. 


When buying, please consult the Advertising Section. } 


PROCEEDINGS (OF THE 


Range of 

Difficulty 

on + 0.10 Process 

Curve 

0-3 *° Dry Processes 
0-7 Wet Processes 
0-12 Wet Tables 
0-20 Plunger Jigs 


These figures do not mean that 
some process will not cover a greatex 
range than shown. For example, we 
have investigated the Baum type jig 
on a laboratory scale at Battelle 
Memorial Institute and have found i 
to have even a greater range of ap- 
plication than that of the plunge1 
type. But in general when a clean- 
ing process is out of the range listed 
above, the coal company should as- 
sure itself by careful tests that the 
desired cleaning results are possible 
before installing the process. 


Someone may well ask, ‘“‘Why the 
large difference in the range of ap- 
plicability of dry and wet processes: 
is this due to lack of development or 
is it inherent?” It is partially due 
to lack of development, for not as 
much fundamental study has been 
given to dry processes as to wet. 
But it is mainly inherent. Suppose. 
for example, we wish to _ separate 
particles of 1.50 and 1.35 specific 
gravities. The possibilities of a suc- 
cessful separation depend upon thei? 


relative specific gravities. In 3 

1.5 
one group of particles is 35 
times as high 


in specific ef 
as the other. In water each grou 
is buoyed up to the extent of th 


specific gravity of the water, s¢ 


i _ 1.50- 1.00 - 50 ae 
at one 1s 7 35-1.00 cotaa——n 


high in specific gravity as the other 
From this it is evident that the wate 
separation has a great inherent atl 
vantage. However, this does no 
mean that some dry process may no 
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doing better work than a wet 
cess. Factors such as the skill of 
operator play too large a part 
the final results secured for any 
eralizations on cleaning efficiency. 
thermore a very efficient dry 
sess may do better work than an 
ficient wet process. But, all 
ry things being equal, a wet pro- 
_ will give better results than a 
process. 
fter the difficulty of the cleaning 
dlem, the next consideration in 
choice of a cleaning process is the 
stment and operating costs. As 
as the cost of the cleaning opera- 
taken by itself is concerned, a 
process usually has the advantage 
* a dry process. Hence, if the 
coming from the mine is already 
this fact favors the use of a wet 
‘ess. But if the run-of-mine coal 
ry or only slightly damp, economic 
siderations favor cleaning the fine 
s by dry methods. The dewater- 
of coarse sizes by natural drain- 
is simple and inexpensive, but 
operation becomes increasingly 
snsive in each successively finer 
Finally a size is reached where 
total cost of cleaning by a wet 
ess and removing excess water 
a the products is greater than the 
by dry cleaning methods. To say 
where the dividing line between 
sizes that can be more econom- 
y treated by wet than by dry 
10ds is difficult, but it is probably 
bout %4 inch. In other words, if 
dry process will give the desired 
ity of clean coal with a high ef- 
ney, it will probably be econom- 
on the sizes finer than about 4 
- Economic considerations on 
or semi-dry coal, therefore, would 
1 to favor a combination of wet 
ning on the coarse sizes and dry 
ning on the fine sizes. 


ies 
Finally, there are some _ special 
considerations in the choice of a 


One of these is the 
percentage of “rash.’”’ This is a flaky 
impurity that has given a great 
amount of trouble in the South, and 
the Bureau of Mines has developed 
methods for its removal with the 
types of apparatus commonly used in 
that district, namely, with jigs and 
with wet tables. If this impurity is 
found in a coal, that fact constitutes 
a good reason for preferring those 
processes. 

Another special consideration is 
clay. No one has found a really satis- 
factory answer to the problem of 
cleaning a coal containing clay, but 
a general principle is, as far as 
possible, to avoid wetting it. 


cleaning process. 


Application of Process 


The success or failure of any 
cleaning process depends in large 
measure upon correct application. 


Everyone knows, for example, that if 
the relative differences in specific 
gravity between the coal and im- 
purities are small, he should not at- 
tempt to clean a large range of sizes 
in one operation. Since this principle 


‘is well known, I may pass it without 


discussion and go to another prin- 
ciple, not so generally recognized, 
governing the range of sizes that 
should be attempted in one operation. 

This principle is that a proper 
gradation of sizes is essential. I first 
had my attention called to this by a 
friend pointing out two operations on 
the same coal bed, one treating 6”x0”, 
and the other treating 3”x0”, in 
which the 6”x0” operation was the 
more efficient. In fact, the 3”x0” 
operation was taking a heavy loss of 
coarse coal in the refuse. When I 
studied the two washeries to discover 
the explanation of this anomaly, I 
found that the essential difference 


When buying, please consult the Advertising Section. 


152 
between them lay in the _ screen 
analyses of the raw coal. The feed in 


the 6”x0” operation had a well dis- 
tributed screen analysis with plenty 
of 5”, 4”, 3” and 2” sizes, whereas 
the feed to the 3”x0” operation con- 
sisted largely of 3”x2” and 1”x0” 
sizes with only a comparatively small 
percentage of 2”x1” sizes. Accord- 
ingly, the logical explanation of the 
large loss of coarse coal in the 3”x0” 
operation seemed to be that a bed of 
1”x0” sizes could not support par- 
ticles of 3”x2” coal. 

Here, then, is an important prin- 
ciple of coal cleaning, not heretofore 
recognized, that applies wherever a 
large range of sizes is being treated. 
If the operation is to succeed, inter- 
mediate sizes must be present in the 
feed. If they are not and the mining 
practice cannot be modified so they 
will occur in the feed, it is essential 
to do some preliminary sizing before 
cleaning. 

In passing, ‘it seems reasonable that 
heavy media ‘processes such as the 
Chance are probably less subject to 
this restriction than processes like 
jigging, which develop their beds en- 
tirely from the coal itself. I have no 


experimental evidence on this point, — 


but it looks logical that the presence 
of a medium of relatively high den- 


sity should make the exact size dis- 


tribution in the coal bed of minor 
importance. 

Another important consideration in 
the application of a process is the 
tonnage to be handled per. cleaning 
unit. The principle involved is that 
capacity is determined by the smallest 
size to be cleaned. Take jigs as an 
illustration. Suppose the feed to be 
cleaned is 4”x0” and it is necessary 
to clean the -20-mesh sizes. Then 
the capacity of the jig to clean -20- 
mesh sizes determines its capacity as 
a whole. Accordingly, ample capacity 
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is necessary, for it is a furthe 
principle governing this case that th 
smaller the size to be effectivel 
cleaned and, consequently, — th 
greater the number of particles pe 
ton, the gréater the number of clear 
ing units necessary. 


Auxiliary Equipment 
Auxiliary Equipment Ahead of Cleaning 
Units 

The auxiliary equipment to ge 
ahead of the cleaning units shoul 
supply (1) uniform quantity of coa 
(2) uniform gradation of size 
(3) proper moisture content, (4) un 
form quality. 

To supply a uniform quantity 
coal, storage sufficient to take car 
of the maximum delays that ma 
occur is practically a necessity. A 
storage breaks up the coal, and cause 
segregation, the problem involved | 
to minimize these difficulties. I wi 
take up the problem of preventin 
segregation later and discuss her 
only the problem of minimizin 
breakage. 

This is especially important whe 
run-of-mine coal is stored. It ca 
be minimized by having the bins con 
paratively shallow with the botto1 
sloping at an agle just a little greate 
than the angle of repose of the coa 
Obviously, coal should slide, not dro} 
into the bins from the mine car: 
The same care should be used i 
designing the facilities for handlin 
raw lump coal as are now used i 
loading into railroad cars. | 

When a sized or semi-sized ¢o: 
is to be cleaned, the problem ¢ 
supplying a uniform quantity with 
minimum of breakage is particularl 
difficult because the coal breal 
more easily after the sizing and ofte 
the effectiveness of the cleaning 
adversely affected by any breakas 
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that occurs. In place of bins, I have to various conditions. They a 
two sugestions which can be adapted shown in figures 1 and 2. 


RUN- OF- MINE- BIN 


FEEDER 


VARIABLE SPEED MOTOR 


S WEIGHT-O-METER 


CLEANER 


SIDE VIEW 
Fig. 1. Regulation of Tonnage Screened to Give Uniform Supply of Slack Sizes. 
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CLEANER 


SIDE VIEW 


Fig. 2. Variation of Limiting Size of Coal Cleaned to Give Uniform Supply 
of Two Different Sizes 
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In figure 1 the slack coal is cleaned 
on one unit and the oversize goes to 
a picking table. In this case the 
tonnage of run-of-mine coal delivered 
from the bin is regulated by a weight- 
o-meter to give a constant tonnage of 
slack sizes. The men on the picking 
table take care of the variations in 
the proportions of lump. 

In figure 2, the slack coal is 
cleaned on two units and the tonnage 
is kept constant by varying the 
limiting size of screen openings. The 
top view of the screen shows that the 
openings change at the lower end 
from 1” to 1%” to 1%”. A sliding 
chute controlled automatically by a 
weight-o-meter determines the distri- 
bution of the coal. Suppose, for 
example, that the tonnage of 1”x0” 
slack decreases. The chute is moved 
automatically to the right and some 
1”x1%” coal is allowed to go into 
the slack sizes. If, on the other 
hand, the tonnage of 1”x0” slack in- 
creases, the chute is moved to the 
left and some of the last coal passing 
through the screen goes to the 3”x1” 
machine. This coal will normally be 
1"x%” or 1”x%”, those sizes being 
the last to go through the screen. 
These small changes in the limiting 
size of feed will, of course, not affect 
the operation of any of the standard 
cleaning apparatus to any discernible 
degree. If more than two cleaning 
units are used, further divisions of 
the tonnage can be made by extend- 
ing this basic idea to additional 
screens and weight-o-meters. 

To supply a uniform gradation of 
sizes, the second requirement for the 
auxiliary equipment ahead of the 
cleaning units, involves preventing 
segregation in the storage bins and 
ironing out variations in the sizes of 
coal coming from the mines. 

The answer to the problem of 
preventing segregation in storage is 


When buying, please consult the Advertising Section. 


PROCEEDINGS 


On eal ary 


some form of mechanical distributo: 
to spread the coal over the surfac 
of the bin. However, the pyractica 
difficulties of spreading coal and a 
the same time lowering it into a bi 
without b¥eakage are very great 
Another scheme is the one proposes 
by Marquard. (Marquard, F. F. Th 
Effect of Coal Segregation, Mixin: 
and Heating Upon the Quality o 
Metallurgical Coke. American Iro: 
and Steel Institute 18, 1928, 83-112. 
In brief, this consists of partitionin: 
the top two-thirds of the bin so tha 
the coarse sizes cannot separate ver 
far from the fine sizes. If thi 
arrangement includes a “staircase 
for lowering the coal in each sub 
division and a distributor to delive 
the coal to each sub-division, it woul 
be a great improvement over any 
thing I have yet seen. 

For mixing coal ahead of th 
cleaning units to iron out variation 
in the mine-run two _ differen 
methods are advocated. One is 
large storage pile in which the coz 
is laid down with a traveling con 
veyor in one direction and is recov 
ered at right angles. This is neces 
sary in an extreme case where th 
coal from different sections of th 
mine varies greatly. The othe 
scheme, used at Nemacolin Mine, } 
to draw coal from several differer 
levels in a large storage bin. Fe 
any ordinary condition this metho 
should be satisfactory. 

A raw coal of uniform moistut 
content, the third requirement f¢ 
the auxiliary equipment ahead of tl! 
cleaning units, is particularly ir 
portant to dry processes. In a d 
separation the coal must be dry fi 
effective cleaning. If coal a 
refuse are damp enough to stick t 
gether, it is obvious that no separ 
tion is possible; it is imperative t 
all particles in any separation 
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free to move. To meet this require- 
ment at the average mine, where at 
least a certain proportion of the time 
the raw coal contains more or less 
moisture, either heat-drying of the 
finer sizes or dedusting with hot air 
are necessary. The latter of these 
two methods has the advantage that 
it adds greatly to the cleanliness of 
the plant. Also, the greater visibility 
of the cleaning operation on a de- 
dusted coal facilitates proper adjust- 
ment of the cleaning equipment. As 
a rule the raw coal can be screened 
at about 42” and only the fine slack 
sizes need be dedusted. 


A raw coal of uniform quality, the 
fourth requirement to be provided 
for ahead of the cleaning units, is 
especially important for cleaning 
apparatus that do not have good 
automatic controls. One answer to 
this problem is mixing bins. Another 
has proved helpful at at least one 
mine where several coals that differ 
markedly in washing characteristics 
are being cleaned in the same 
apparatus. The system used is much 
like that in large freight yards for 
the distribution of freight cars. 
Trips from different sections of the 

ine are run onto different gravity 

cks. From these tracks cars are 

n onto the dumping track in rota- 
ion in proportion to the tonnage 
rom the various parts of the mine. 

is method is reported to be effec- 
ive and comparatively inexpensive. 


uxiliary Equipment Following Cleaning 
Units 


In my discussion of the auxiliary 
uipment to follow the cleaning 
its, I am going to take up only 
e€ problem of dewatering and dry- 
|! Usually dewatering screens are 
d for the coarser sizes and so the 
blem really concerns the material 
ing the finest dewatering screens. 
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A general principle to be followed 
in dewatering is to keep some inter- 
mediate sizes with the extreme fines. 
This can be accomplished very readily 
by allowing at least some of the %” 
to %” sizes to pass through the 
bottom dewatering screen with the 
fines and water. This coarse material 
acts as a filter medium to remove 
the fines from the water. One very 
good way of applying this system is 
found in the so-called “sludge tank.’ 
In figures 3 and 4 are two forms 
of these apparatus. Of the two, the 
one shown in figure 4, in which the 
flights convey the coal out of the 
tank and over the dewatering screen, 
is a much better dewatering device. 
As the flights drag the coal over the 
screen, they squeeze it and thus cause 
very efficient dewatering. The water 
passing through the screen is con- 
tinually returned to the sludge tank 
in closed-circuit. 

The sloping baffles shown are very 
important in obtaining the maximum 
efficiency from any settling device. 
The solids settling from the thin 
layer of water flowing across the 
tops of the baffles have only a short 
distance to drop before they reach the 
baffles where they are out of circu- 
lation. In comparative tests in the 
Battelle Laboratories, only one-fourth 
as many solids were found in the 
overflow with these baffles as without 
them. In the design of the tank as 
a whole, care is necessary to secure 
the minimum of disturbance from 
the moving flights. If a lower mois- 
ture content is necessary than is pos- 
sible by use of sludge tanks with de- 
watering screens, centrifugals may be 
used on the slack sizes dragged from 
the sludge tank. The effluent may 
be added to the sludge tank in closed- 
circuit. 

If an essentially dry coal is the ob- 
jective, the dewatering by centri- 
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Fig. 3. Settling Tank with Dewatering Elevator. 


bel 
Senn 

[i 

inl 


] r, 
Sees Till 


PLAN VIEW 


DEWATERING 
SCREEN 


SIDE VIEW 


Fig. 4. Settling Tank with Dewatering Screen 


fugals must be supplemented by heat power required, it is probably ec) 
drying. Theoretically, a very wet nomical to use centrifugal driers doy) 
coal can be heat-dried, but it is in- to about nine or ten per cent mo 
evitable that a large amount of heat ture, for below that moisture cy 
will be required to evaporate the tent the power required per perce} 
water. From the standpoint of the of water removed mounts rapid 
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Accordingly, it is probably economical 
to remove the balance of the water 
by heat-drying. 

If the dewatering problem is purely 
one of preventing freezing of the 
coal in transit, an answer that many 
coal companies have found satisfac- 
tory is to store the slack sizes for a 
few hours in bins equipped with 
steam pipes. The heat lowers the 
viscosity of the water and causes it 
to drain below the percentage mois- 
ture at which freezing ordinarily oc- 
curs. Furthermore, even if the tem- 
perature is low enough to freeze the 
coal, usually only the outside of the 
mass of coal freezes. This frozen 
portion acts as a non-conductor and 
slows up the penetration of the freez- 
ing toward the center of the car. 

A corollary to the dewatering prob- 
lem is that of water clarification. If 
there are some dirty products, such 
as the overflows from refuse eleva- 
tors around the plant, one excellent 
way of clarifying the water, if the 
Tefuse piles are nearby, is to use 
them as a filter bed. A portion of 
the refuse piles is shaped into an 
impounding basin and the dirty water 
is pumped into it. The clarified 
water seeping from the basin is re- 
overed and pumped back to the 
ashing system. Some plants with 
bad clay problem have found it 
ecessary constantly to treat a cer- 
in portion of the water from the 
ludge tanks in this manner. 
Chairman Thomas: Thank you, Mr. 
ird, for this talk. It has been ably 
sented. I would like to ask if 
ere are any questions anyone cares 
»ask Mr. Bird at this time. 

If not, I would like to make one or 
‘0 announcements. Dinner tickets 
on sale, or will be on sale, im- 
lately after this session in the 

The dinner will take place at 

0 o’clock sharp. 
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I would also like to call your at- 
tention to the fact that Mr. Schonthal 
still has some football tickets for sale. 


Also, the clerk will be on the floor 
for registration for those who have 
been unable to pay until now. So if 
you have not registered and made 
your payment, I would like to ask 
you to see the clerk immediately after 
this session. 


I want also to call attention to the 
fact that at the dinner tonight there 
will be presented to each person there 
that booklet entitled “The Story of 
Coal.” It is being presented to the 
members of the Illinois Mining Insti- 
tute on behalf of Mr. O. T. Kreusser, 
Director of the Museum of Science 
and Industry, in recognition of and 
in appreciation also of the contribu- 
tion that has been made by members 
of the Institute as well as coal opera- 
tors in furthering the model mine 
which is on display in the museum at 
Chicago. 

At this time, I would like to ask 
if Mr. J. B. Morrow is in the room, 
and if so, I would like to have him 
say something in connection with the 
matter of preparation of coal. Mr. 
Morrow, will you please come for- 
ward? 

Mr. J. B. Morrow (Pittsburgh Coal 
Company): Mr. Chairman and gentle- 
men, it is getting a little late, so I 
do not think I have very much to add. 
Mr. Bird seems to have gone over this 
work very carefully. However, there 
is one point I would like to make. It 
seems that in the last few years there 
has been too much tendency in speak- 
ing of coal cleaning plants to talk 
only of what was done in the actual 
washing unit. In other words, we want 
to talk about our coal as having one- 
tenth or three-tenths sink and so on. 
In actual experience in the trade, we 
show that is not what the coal trade 
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judges the coal on, no matter what 
kind of coal it is. 

In other words, with all cleaning 
plants the most important part of the 
plant is still in the cleaning and sort- 
ing out of sizes and moisture in coal. 
Some time ago I checked up on com- 
plaints received from some 25,000,- 
000 tons of coal shipped, and to my 
surprise only about 8% of those 
could be traced to the actual ash or 
the sulphur, or in other words wash- 
ing. Fifty-five percent could be 
traced directly to the screening, mix- 
ing and loading. But here we talk 
about whether this kind of plant will 
be used or the other kind of plant 
should be used. I think it should be 
emphasized more than it has been 
that the accessory part of the plant 
may be in many cases more important 
than the technical operation of the 
coal cleaning unit, the jig or anything 
else. I think that is about the only 
point I want to make at this time. 

Chairman Thomas: Thank you, Mr. 
Morrow. Is there anyone else? Any 
questions to be asked or statements 
to be made? 

Mr. G. R. Delamater: There is one 
point I would like to make. In Dr. 
Leighton’s talk this morning he gave 
us some very interesting information 
in regard to ways and means of using 
the extremely fine coal. My personal 
experience in coal cleaning dates back 
to around 1900, 1901 and 1902, a 
good many years spent in coal wash- 
ing and Government work in connec- 
tion therewith, and throughout all 
that experience I found that the fine 
coal was very largely the source of 
great expense and great difficulty in 
cleaning. 

In the early days that I spoke of, 
for instance, here in Illinois, and in 
the early part around 1905 and 1906 
and 1907, you were using jigs almost 
entirely. This State in those days, I 
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believe, washed more coal than an 
other State in the United States. 

think along about 1912 you had som 
eighty-five or eighty-six plants where 
as in the latter years you practicall 
got out of the coal cleaning business 

Those conditions were brought o: 
very largely through the high expens 
of cleaning and the fact you coul 
not get more money for the coal tha 
was cleaned—that is, enough more t 
pay for the cleaning. I do not kno\ 
that that condition has changed a lo 
except the user is demanding a bette 
coal, and there is more of a penalt 
proposition than just paying men fo 
washing coal. But we find as w 
trace the history of coal cleaning tha 
in the wet washing your losses o 
coal were in the fine coal. You 
trouble was de-watering in the th 
fine coal, and practically all of you 
higher expenses. Then when we go 
into the dry cleaning, it was hope 
we could handle the extremely fin 
coal to better advantage. I think 1 
is true that a better job of cleanin 
can probably be done in fine coal b 
water washing than by dry. 

In a great many instances it ha 
been found profitable to by-pass th 
fine coal around your cleaning sys 
tem and try to find some other wal 
of using it. I just ran into a cas 
recently in Canada where they ha 
been dry cleaning entirely and a 
now doing the wet washing and a 
are going through a system of we 
washing in the larger sizes, and 
believe the coal under five-eights « 
an inch is to be dry cleaned, and 
the coal through five-eighths of < 
inch is extremely wet, they are goir 
to attempt to screen out somewhe 
around three-quarters of an inch + 
three-eighths of an inch and dry 
with dryers, the fine coal, and th 
dry clean it. 
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In southern Illinois a great deal 
has been done in regard to de-dusting 
coal. For awhile it was quite a prob- 
lem to know what to do with the re- 
mainder. 

That brings us back to the possi- 
bility of briquetting, which has not 
made a lot of progress in this 
country. In Germany they have done 
a great deal. It has been very inter- 
esting to me to know that today a 
process of briquetting is developing 
in which no binder is necessary, and 
what seems to me a very surprising 
statement, that the smoke is only 
about one-fifth of the smoke for the 
West Virginia and southern Illinois 
coal. If these new means of using 
the extremely fine coal are success- 
ful, it seems to me a great deal of 
the expense and trouble in coal clean- 
ing is going to be removed. 

There is also the possibility that 
in developing these new uses for the 
fine coal it will not be necessary to 
clean them—I mean the dust—as ex- 
tensively as we have been doing in 
ears gone past. I feel that anything 
that can be done in the study of ways 
and means of having fine coal and 
Keeping it, for instance, out of wet 
Washers and dry cleaning plants is 
Zoing to be very helpful in the clean- 
ing business. 

One more word I would like to say 
regard to some statements this 
Morning, and that is in connection 
vith the work that is being done at 
the University of Illinois. Mention 
as made of requests for funds to 
arry on that work. That has al- 
lays been one of our difficulties in 
eveloping work. The thought has 
en come to me that the coal oper- 
Ors probably should help a great 
eal in taking a greater interest, pos- 
bly a greater financial interest than 
ey have in the carrying on of the 
perimental work in the various in- 
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stitutions of the country that do have 
difficulty in getting funds, or even 
going further and carrying on that 
work in their own industries very 
much as is done in the gas industry 
where experimental laboratories are 
maintained and carried on year after 
year for the purpose of testing ap- 
paratus used in the burning and use 
of gas. 

Chairman Thomas: Thank you. I 
wonder if Mr. Hamilton may have 
something to contribute in connection 
with this session. 

Mr. Charles F. Hamilton: I do not 
think I have anything to offer on that 
particular subject, but I would arise 
in the matter of this rehabilitation of 
this Bureau of Mines. This special 
committee is being financed by con- 
tributions of members of the Ameri- 
can Mining Institute and others. In- 
asmuch as we have passed a resolu- 
tion here expressing ourselves, I think 
possibly the word could be empha- 
sized by a little financial help at this 
particular moment. And with that in 
view, I would move you that the In- 
stitute contribute one hundred dollars 
to this committee. Or if the Board of 
Directors feels it is more beneficial 
to send fifty dollars to the committee 
and use the other fifty dollars for 
the dissemination of information re- 
garding the work of that committee, 
or some members, that can be done. 
I so move you. 

Chairman Thomas: May I call your 
attention to the fact—you may not 


have been aware—but Mr. Weir 
offered a resolution which was 
adopted endorsing this movement? 


Then I asked Mr. Weir if he would 
include an amendment to the effect 
that this institution in attempting to 
endorse the work of the special com- 
mittee of the American Mining Con- 
gress, would likewise make a contri- 
bution to the work of this committee, 
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and that amendment or contribution 
should be left to the Executive Board 
of the Institute, and both the motion 
and the amendment were adopted by 
the Institute today. 

Mr. Hamilton: I was out at that 
time. 

Chairman Thomas: Mr. Chairman, 
I want to say to you in connection 
with this matter of cleaning that we 
have had occasion to make quite a 
study ourselves with reference to 
cleaning plants, and there is one 
thing that it seems to me has not 
been brought out here today, or at 
least I did not get it. 

I know of an institution burning 
from two and one-half to three mil- 
lion tons of coal per year. One of 
the real problems in connection with 
the burning of coal coming from so 
many places is that relating to the 
uniformity of the coal that may come 
from the respective districts. That is 
to say some of this coal has the ash 
fushion as low as sixteen hundred, six- 
teen hundred and fifty to twenty-three 
hundred and twenty-four hundred. 
If you reverse the process, you take 
coal coming from one locality with a 
lower point of fusion with the ash, 
and you get into trouble and very 
serious trouble. I know of this one 
particular coal, having a low point of 
fusion with ash, where particularly 
in the Winter time there may be 
introduced into the firebox cold air, 
and a crystallization takes place of 
that coal, and I say to you it is not 
only a problem, it is a serious prob- 
lem and a difficult proposition. 

So that the matter of cleaning coal 
and cleaning up to three or four 
inches in size, one of the things that 
occurs to me that an operator supply- 
ing a large consumer of coal must 
deal with and deal effectively with, is 
the question of furnishing that con- 
cern a uniform coal. Not a clean 
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coal one day and a coal not so clea: 
the next day, but coal uniforml 
clean. 

If there is nothing further to com 
before this-afternoon session, I wan 
to thank you for your attention. 

Mr. President, I will turn the meet 
ing over to you at this time. 


President Treadwell: I would lik 
to call your attention to the banque 
tickets on sale immediately after th 
close of the meeting. I would lk 
to have you get your tickets as soo 
as possible, so that we can arrange t 
have the proper number of places a 
the tables. 

This morning we gave a good dea 
of credit to different committees fo 
their performance during the hearing 
Personally, I feel that George Mc 
Fadden, as Chairman of the Prograr 
Committee, and his associates hay 
performed a wonderful job in thi 
meeting today. I feel they should b 
given a rising vote of thanks. If yo 
agree with me, let’s see you stand ux 

I thank you. Remember, we wi 


adjourn now until the banquet 2 
6:30 o’clock sharp. 


(Whereupon a recess was taken 2 
this time, the banquet was held < 
6:30 o’clock, and at 8:00 o’clock | 
m. the Institute reconvened. ) 


BANQUET and EVENING SESSIO 
8:00 o’clock P. M. 
(Following banquet) 

Hon. Thurlow G. Essington, Chir 
Counsel, Illinois Coal Operators Ass’ 
ciation (Toastmaster): We will d 
part from our regular program: fi 
just a moment for the purpose | 
presenting to you men two of t! 
honored guests of the evening wl! 
have come a long, long way for t 
meeting. It so happens they mu 
leave immediately to catch a traj 
and I know you will want to see th 
and have them presented to you. | 
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You may judge the particular con- 
ditions under which these men do 
their work, when I tell you they are 
operating in a vein of coal four hun- 
dred and twenty feet thick in places, 
and which has an average thickness of 
over one hundred and twenty feet. 


I present K. Ogaki and R. 
Sakakibara, officials of the Fushun 
Collieries, Manchukuo. 


We are very proud and glad to 
have you with us, and are sorry you 
cannot stay for the evening. We are 
happy to have had you here. 


President Treadwell: Now, before 
we go on with the program, there is 
just a word I would like to say. A 
year ago we were here, and a great 
deal of water has gone over the dam 
in a general business way. Some 
think we are better off and others 
do not think we are as well off. It 

too deep for me. I cannot tell 

here we are. But last year we 
ere sighting pretty high in this 
organization, and I believe to-night 
we have reached the goal we set last 
year in membership and accomplish- 
ment in the general purposes of this 
organization. I think that goal was 
Yeached from one cause only, and 
that was co-operation of the member- 
ip. I think we have had co-opera- 
tion in every way. If this organiza- 
tion is to continue and do in the 
future as it has in the past, let’s 
keep that spirit of co-operation up. 


We have this evening as Toast- 
aster a gentleman who has been 
ery prominent in the coal industry in 
his State. For a number of years 
€ has played an important part in 
he formation and operation of the 
ational Code. He is well known to 
le majority of the members of this 
stitute, the Honorable Thurlow G. 
ssington, Chief Counsel of the IIli- 
is Coal Operators Association. 
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Mr. Essington: Mr. President, 
honored guests of the evening, and 
gentlemen, I will, first of all, read this 
letter dated November 2, 1934, ad- 
dressed to the Honorable James Mc- 
Sherry, Director of Mines and Miner- 
als, Springfield, Illinois: 

“My dear Mr. McSherry: 

Please convey to the members of 
the Illinois Mining Institute my deep 
regret that I am unable to accept the 
gracious invitation to attend their 
annual dinner and conference at 
Springfield tonight. A speaking en- 
gagement at Jacksonville denies me 
the privilege of being with you. 

Inasmuch as Illinois possesses great 
wealth in its mineral resources, and 
as mining is one of our foremost in- 
dustries, the entire program of the 
Institute is among my paramount 
interests; for its activities vitally con- 
cern all of the people of Illinois. May 
I take this opportunity to express my 
deep appreciation to the members for 
their splendid accomplishments, and 
to assure them that at all times they 
have the support and whole-hearted 
co-operation of the entire State ad- 
ministration. 

That the 1934 meeting of the IIli- 
nois Mining Institute shall be a very 
happy occasion, and at the same 
time be productive of much mutual 
and general benefit, is my sincere 
wish. 

Faithfully yours, 
HENRY HORNER, 
Governor.” 

A number of us were in Washing- 
ton a short time ago for a two-fold 
purpose. It was somewhat for the 
purpose of learning ‘“‘Where do we go 
after the NRA?” and primarily for 
the purpose of seeing George Har- 
rington perform at the annual meet- 
ing of the National Coal Association. 
At the time of that meeting, there 
was a story going around down there 


When buying, please consult the Advertising Section. 


162 


that south of Springfield an opera- 
tor of a gas station was standing in 
front of his station one night and 
a man came down the road with 
headlights burning brightly and 
pulled up in front of the gas station. 
The driver jumped out and turned 
off the lights of the automobile, 
stopped the engine, and started out 
in a dead run, and as he got to the 
corner he stepped on a stone and 
fell flat. The owner of the station 
stepped up to him and said, ‘Mr. 
Sandoe, I am sorry about that. I 
hope you did not hurt yourself any.” 
He said, “It is all right, I do not 
think I could have made it anyhow.” 

Now, if C. J. Sandoe ever arrived 
anywhere on time, he arrived in this 
position of newly elected President at 
an important time in the affairs of 
the organization. I think we might 
at this time hear what Mr. Sandoe 
has to say for himself. 

President-elect C. J. Sandoe: Now, 
listen, fellows, this is a rough pas- 
sage, and I do not want you to stub 
your toe when you go after members. 
This organization is your organiza- 
tion and is a post at the crossroads 
of the coal industry. There are many 
things that can be accomplished that 
have not been, and that is up to you. 
I am willing to do everything and 
give my time, but we must have co- 
operation. I would like to have as 
many of you on the boat trip next 
Summer as possible, and when next 
Fall comes let’s try to keep up the 
good record of the membership. Of 
course, we only want the best, for I 
do not want to spoil you. You can 
rest assured I will do all I can for 
you. 

Mr. Essington: I understand it is 
the custom of this organization at this 
time on your program to present very 
briefly the newly elected Officers and 
members of the Executive Board. 
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(Whereupon the newly elected Of 
ficers of the Institute were pre 
sented.) 

I want to present also some of th 
guests of Ahe Institute. Mr. Jame 
White, President of the Indiana Cos 
Mining Institute. Byron Bird, Chie 
Concentration Engineer of the Bai 
telle Memorial Institute, Columbu 
Ohio. George B. Harrington, Pres 
dent of the C. W. & F. Coal Compan 
of Chicago and an associate of th 
speaker of the evening. Mr. J. } 
Morrow, Preparatory Engineer of th 
Pittsburgh Coal Company. Mr. . 
L. VanPelt, of the Museum of Scienc 
and Industry, who wants to spea 
to you just a moment in regard to 
certain clause in ‘The Story of Coal. 

Mr. J. L. Van Pelt: I do not war 
to speak to you, but I have the dut 
of calling attention to this booklet o 
the table. You remember two yea 
ago the Director addressed you an 
told you about the coal mine in pro 
pect. It has been built, and in reco; 
nition of your services in that col 
nection he hands you herewith thi 
booklet which tells you about thi 
exhibit. It contains therein one < 
two errors, mostly of details, whic 
will be obvious to you coal men, bt 
which were the result of unusu 
haste in preparation. If you will } 
so kind as to overlook those, such : 
the spelling of a name and one « 
two errors of that kind, I wish to cz 
your attention to the fact it is < 
effort to do something which is n 
done otherwise in many parts of tl 
country, to tell the people not f 
miliar with the industry what tl 
history is. That is its chief purpos 

Mr. Essington: The officers of t. 
Illinois Mining Institute have eve 
reason to feel very proud of the me 
ing which they have had this we 
and of the attention shown by y) 
men. I take it that it is not an ac| 
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dent that there has been an unusually 
large attendance this year. The 
position of the industry perhaps 
might be somewhat represented by a 
story of the colored preacher, who 
having opened his services in the 
usual way, proceeded to read the 
Scripture and just as he got fairly 
well started on the Scripture a near- 
ripe tomato sailed through the air and 
struck him in the face and spread 
over his face pretty well and down 
his vest. He went right ahead read- 
ing the Scripture, took his handker- 
chief out of his pocket and mopped 
himself the best he could, but did 
not hesitate in the reading. He 
finished the reading of the Scripture, 
and then said, “Now, the congrega- 
ion will sing a song. After that we 
will take up the collection. After 
at I will preach the sermon, and 
then we will sing another song. Then 
e ushers will close the windows and 
e doors, and we will have a hell of 
a fight here in this church.” 
It has been almost my observation 
during the last few years that the 
oal business is pretty much a hell 
of a fight from start to finish, all 
the time. But in addition to the 
ordinary conditions, the usual con- 
tions that reflect the industry, 
there are a number of unusual situa- 
tions which, as I say, are the reasons 
probably for your very great interest 
in this meeting this year. 
There is the unusual and unpre- 
sedented and extraordinary competi- 
on of oil and gas, and this new 
henace, water power and Govern- 
lent financed power, and the compe- 
tion within the industry which is 
tWays with us, and there is the com- 
tition from without which is known 
s the triple menace. In addition to 
at, your salesmen are approaching 
S new sales contract season without 
assurance of what your wage 
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conditions of operating are to be, and 
without any very distinct knowledge 
as to what Government regulations 
will be placed on the industry. There 
is the wage contract expiring March 
31, there is the expiration of the Code 
and the NRA early in June, there is 
an approaching session of the Legis- 
lature, and approaching session of 
Congress at which all of the bills that 
may harass your industry will be pre- 
sented, unemployment insurance, 
workmen’s compensation, limitation 
of hours, old-age pensions, and all 
those things. There is absolutely cer- 
tain to be a bill presented by one 
Congressman in particular and _ pos- 
sibly others, possibly by the Ad- 
ministration, for the stabilization of 
the coal industry. There is a great 
deal of discussion in Washington as 
to the almost parallel problem of 
those natural resource industries of 
coal, oil and lumber. 

Of course, there is all the time this 
question of the NRA which has been 
injected into the situation and, as Mr. 
Treadwell says, in regard to which 
there is a great deal of difference of 
opinion. When the first NRA came 
out there were various interpreta- 
tions put upon those letters, and then 
followed the AAA and the HOLC and 
the other alphabet. I heard last night 
for the first time of the alphabet as 
applied to the calendar, and it ran 
somewhat like this: In 1932 there 
was the FDR; in 1933, the NRA; in 
1934, the IOU; in 1935 there will be 
the SOS, and in 1936 the GOP. Now, 
not meaning to inject any politics 
into the situation, because of course 
the question is larger than any poli- 
tical consideration, yet for the same 
reason that as civilization becomes 
more complex, as the dealings and 
relations between individuals are 
complicated, as civilization becomes 
more complex we have the boll 
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weevil, and the corn borer, and the 
foot and mouth disease, and the ath- 
lete’s foot and all those things we did 
not used to have, but we have them 
and they will be with us forever; in 
the same way, during the years have 
grown up the Anti-Trust Act, the 
Interstate Commerce Commission, the 
Federal Trade Commission, the 
Federal Securities Act, the NRA and 
those various other Acts in the evo- 
lution of business relationships. 


I do not know what our speaker is 
going to say, but I know it is my 
observation as I have studied it here 
at home and seen it in operation in 
Washington, that we are going to 
have the NRA in some form, or the 
principles of it next June. The 
probability is no one in this room 
will ever see the time when all of 
the principles of the NRA, many of 
which are not only unobjectionable, 
but cannot be assailed—I say there 
will not be any of you who will live to 
see the day when some of the provi- 
sions of the NRA will not be applic- 
able to this industry and to business 
in general. 

Now, we are particularly fortunate 
this evening, at this time when we 
all want to and must soberly reflect 
upon these changed conditions in 
these changing times, to have with 
us a speaker, a man who is known 
throughout the country as one of the 
Four Horsemen. He was one of 
those four in the east representing 
the north and south who in the 
troublesome times of a little more 
than. a year ago represented the 
coal industry in the entire east in 
its negotiations with labor in the first 
place and its negotiations with refer- 
ence to preparation of a Code to con- 
form to the NRA. He is a member of 
the Code Authority for Division No. 
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1, which is this great territory to th 
east and south of us. He is a directo 
of Appalachian Coals, Inc. He is th 
Vice-President of the Stonega Cok 
& Coal Company, Inc., operating < 
Big Stone Gap, Virginia, and Vice 
President of the West Moreland Co: 
Company, operating in Pittsburg] 
Pennsylvania. He is associated wit 
Mr. Harrington of our own state i 
the operation of a coal mine i 
West Virginia. He is a man of wid 
experience, a fighter, a successft 
operator experienced in every phas 
of the operation of coal mines, n¢ 
only experienced but outstanding! 
successful in those operations. 


I am very much pleased to prese1 
and introduce to you Mr. Ralph ] 
Taggart, of Philadelphia. 


Mr. Ralph E. Taggart: Mr. Toas 
master, Mr. President, gentlemen « 
the Illinois Mining Institute, you a1 
about to be subjected to an orde 
for which no doubt you are fully pr 
pared. I wish there was somethin 
in my past career or something | 
my future probabilities that mig! 
permit me to accept the kind intr 
duction that has been given to me | 
the Senator without some word « 
protest. But it brings to my mind 
story which they say occurred in tl 
south, where we had a very triflir 
colored brother who neglected h 
mother, abused his wife, and fail 
to provide for his children. The por 
colored brother passed to the Gre 
Beyond at a time when the neg! 
pastor of his flock happened te’ | 
absent from the city. It was nece 
sary for them to bring in a new ar 
uninformed pastor to pronounce tl 
funeral service over the depart 
brother. As he waxed eloquent ov 
the devoted son, the kind and affg 
tionate father and the devoted hv 
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band, the bereaved widow stood it 
just as long as she could, and then 
turned to little Miranda at her side 
and said: ‘‘Mirandy, you jes tip-toe 
up to de coffin and peek in and see 
is dat your Paw.” 

As a matter of fact, there is a 
little doubt in my mind as to just 
why I should be here. In the good 
old days of prohibition they tell the 
story of a man who went to a party 
at Roanoke, Virginia, and in return- 
ing from the party it was necessary 
for him to cross a bridge. As he 
went across the bridge, he looked 
down at the river. He stopped, and 
he looked, and he looked, and he 
looked. An officer noticed this pre- 
dicament and stepped up, tapped him 
on the shoulder, and said: “My man, 
you have been here a long time. Now, 
you must go home.” The man said: 
“Certainly, Mr. Officer, I will go 
home, but before I go home will you 
answer me just one question?” The 
officer said: ‘Certainly, I will 
answer a dozen questions if you will 
just go home.” The man said: ‘What 
is that I see down there?” The offi- 
er replied: ‘That is the moon.” 
Then he said: “Now, I have answered 
our question, and you must go 
ome.” The man said: “Certainly, 
Mr. Officer, I will go home, but be- 
fore I go home will you answer me 
Just one more question?” “Certainly. 
dozen questions, if you will go 
ome.”” The man then said: “Well, 
r. Officer, if that is the moon down 
ere, what in the hell am I doing 
ip here?” 
With all the capable and competent 
mtlemen that you might have had 
address you here this evening, I 
turally wonder what the hell am I 
ing up here. 
When I was asked to make some 
marks here this evening and no 
bject was assigned, I was some- 
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what familiar with the Illinois Mining 
Institute but not entirely so. I had 
heard a great deal of your activities. 
At the same time, I was not exactly 
informed as to the consist of your 
membership. Upon making inquiry, 
it developed that the active member- 
ship of the Illinois Mining Institute 
is largely composed of gentlemen 
who are engaged in the mining and 
preparation of coal—in fact, its pro- 
duction—rather than those engaged 
in its sale and distribution. It 
therefore occurred to me that if I 
might bring any message to you at 
all it might be along the line of those 
things that the operating men have 
to devote the majority of their 
attention to, and that is the question 
of producing the commodities which 
they have to sell. 

Now, to discuss the cost of pro- 
duction is entirely too great a subject 
to endeavor to go into at such a time 
and place. It is a boring subject at 
best, and I thought from that stand- 
point I had best confine myself to 
the principle and major item of cost, 
and that is usually on the labor cost 
of coal. 

As an operator operating in that 
section of the United States that is 
accredited with seventy per cent of 
the production of solid fuel of this 
country, naturally those things that 
have gone on and those things that 
will go on with reference to wage 
negotiations, and so forth, must have 
their bearing, and must have their 
effect upon the adjoining, adjacent 
and competing territories. 

It is not my purpose to go into the 
history of the wage negotiations in 
the east beyond the period of the 
formation of the Code. It is neces- 
sary, though, to place a certain back- 
ground to any discussion of this 
nature, and it must be borne in mind 
that following the crash of November, 
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1929, we entered upon a series of 
unprecedented depressions insofar as 
our memories go, which culminated in 
the national banking holiday in 
March, 1933. It was under these 
conditions that the National Industrial 
Recovery Act was promulgated and 
was passed. 

We found at that time a desperate 
people, willing to submit to discip- 
linary plans and disciplinary pro- 
cedure in order that any order might 
be brought about. It was under those 
conditions that we found, and under 
that Act that we found it was neces- 
sary, under the law, to promulgate a 
so-called Code of Fair Competition. 
We were informed and we had reason 
to believe that if the eastern section 
of the United States were to bring 
in as the major producer a Code of 
Fair Competition that could be agreed 
upon by that industry, it would have 
its bearings on other Codes of com- 
petition that might be provided for 
the industry as a whole. This was in 
the early days of preparation, and we 
were sufficiently sanguine to believe 
that the Code we might promulgate 
and prepare, if properly conceived 
and not in conflict with law, would 
be given a certain amount of con- 
sideration. 

Proceeding upon that viewpoint, we 
did prepare a Code of Fair Competi- 
tion. We found as we proceeded that 
a Code of Fair Competition was going 
to be provided for the entirety of 
the industry, and that our Code of 
Fair Competition was going to be lost 
some place. We had assumed this 
Code we were promulgating and 
preparing was going to be more or 
less a guide for our division and 
other divisions to be in a position 
to submit their codes. We found 
some thirty of them. We were rather 
disabused in our minds in thinking 
we were going to have too much to 
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do in the promulgation of this Cod 
of Fair Competition. 

It reminds me to a certain exter 
of the conditions which I understan 
existed in 4 bridge game, where th 
dealer said he would pass and th 
gentleman to his left likewise sai 
he would pass. Victor Emmanu 
said “I pass.” Mussolini said ‘Lik 
hell you do, you bid four Spades an 
I doukle you.” 

We found that although we wei 
promuigating this Code that if w 
put certain things in it we considere 
to be desirable it would not tk 
approved. 

We finally did come out with 
Code. We found it was a Code thé 
was to a certain extent sponsored b 
the gentlemen of Illinois, and in on 
of our conferences one evening 0 
the NIRA we desired to find out ju: 
what the signatures on that Cod 
might be. So we made inquiry as t 
what had become of the general Cod 
which was submitted by so man 
and we found to our amazement whe 
we had made this inquiry that you 
Code had been placed in the Coc 
file. That seemed to be a rathe 
peculiar place to put a Code, but w 
found it was in the Code file an 
nobody knew where the Code fi 
was, and consequently we think ov 
original Code was placed perhaps 1 
the Code file and got the same co1 
sideration perhaps that your Cod 
got, and they perhaps still rest i 
that particular Code file. 

From the standpoint of the easter 
section of the United States, it mu: 
be borne in mind that following th 
crash of 1929 no very good basis ¢ 
wage existed in the eastern part 
the United States. As a matter ¢ 
fact, we had no basis of wage. Du 
ing that period, I may say for t 
benefit of the eastern operators—ar 
it is what I believe to be an ev 
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lasting credit—-whether or not that 


operator’s decisions were right or 
wrong, whether he conducted his, 
business well or poorly, he did 


operate and endeavor to operate for 
the benefit of the employes with little 
thought of gaining any profit. 

It was in that atmosphere, at a 
time following a four year depression 
that we found after the Code had 
been promulgated we, too, must enter 
into some sort of collective bargain- 
ing. We had observed Section 7-A 
of the Industrial Recovery Act, but 
perhaps we had passed it a little too 
lightly. We thought collective bar- 
gaining meant collective bargaining 
among our own employes. At the 
formation of the Code, during the 
early phases, conferences were held 
with certain gentlemen of Illinois, 
and we endeavored to determine 
whether or not we should go as one 
group or as two groups. It was 
rather readily determined that the 
onditions that confronted the State 
of Illinois were different from the 
conditions that confronted the coal 
Industry of the east, and perhaps 
under the existing conditions, for the 
time being, it would be best if we 
Went our way and best if you went 
your way, because of the fact that 
the negotiations and the matter of 
Negotiating which have been satisfac- 
ory to the Illinois operators in the 
ast and desirable to them, that of 
‘ollective bargaining with a national 
ganization, although satisfactory to 
ou would be entirely undesirable 
om the standpoint of the east. 

As a matter of fact, during the 
arly phases of the situation, there 
ere those of us who felt, both north 
id south, that negotiations with the 
ted Mine Workers of America 
e entirely undesirable and a pro- 
sition to which we were never 
ing to submit. We, I believe, felt 


at that time, a great many of them 
and particularly the operators of the 
north, that they might secede from 
the Union before they would do any 
collective bargaining with anyone 
other than their own employees. We, 
of the south, who had already tried 
secession and found it did not get 
along so well, we were not going 
quite that far. 

During the negotiations, however, 
of the Code and at the same time 
negotiations on wages, we rather 
reluctantly found we had a more 
or less misconception of just 
what the new Code of business was 
going to be, and that while we were 
busily engaged endeavoring to pro- 
mulgate a Code the United Mine 
Workers of America were taking 
particular advantage of the law which 
has been enacted—and I do not mean 
by that they were taking any measure 
or any degree of unfair advantage, 
but were doing those things which 
perhaps they should have done and 
which they perhaps had a _ perfect 
right to do—while we were in the 
position we would not negotiate with 
them in any form because they were 
not the representatives of our 
employes, we of the south found they 
were a complete representative of 
our employes and we were completely 
organized, and were ready and will- 
ing to do the type and character of 
negotiating you gentlemen had shown 
us the way to before. 

We were confronted, therefore, 
with a very difficult proposition, and 
that is that we had no basis for wage 
negotiations as between the north and 
the south. Consequently, organiza- 
tions that could speak for the 
industries at large had to be very 
hurriedly thrown together. They 
were thrown together in the north 
part of thte Appalachian region, 
comprising those states of Pennsyl- 
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vania, Ohio, Maryland, and northern 
West Virginia. In the south, a 
similar organization was set up known 
as the Appalachian Association, 
which consisted of the southern part 
of West Virginia and Ohio, and 
Kentucky, insofar as the eastern 
boundary was concerned, part of the 
state of Tennessee and the state of 
Virginia. We were then in a position 
to do some form of bargaining with 
each other and with the representa- 
tives chosen by our employes. 

We found an exceedingly great 
amount of difficulty in bringing 
about a proper wage differential as 
between the northern part of our sec- 
tion and the southern part of our 
section. Finally, through negotia- 
tions and through agreements, it was 
determined that the proper differ- 
ential of the wage basis, on a daily 
basis of hourly earnings, would be 
forty cents in the north above the 
south, with an intermediate wage 
scale for northern West Virginia. 

So far, so good. We had coopera- 
tion and assistance on the part of 
the NRA and on the part of the 
United Mine Workers of America, 
endeavoring to permit us to a degree 
to establish those differentials at the 
time, not to be binding on any party 
or to be a precedent for future wage 
negotiations. Under that setup, 
through compromise, with the north 
continuously contending there should 
be no differential as with the south, 
and the south contending that the 
wage differential should be in excess 
ef forty cents per day, we entered 
into the collective bargaining feature 
as provided for in the Code and 
under the National Industrial Re- 
covery Act. 

A dispute already existed as to the 
amount of wage differential for the 
hourly workers, with no solution as 
to what the contract or the piece 
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workers on the hourly rate should b 
It was finally determined that th 
Code should increase the loading rat 
by ten cents per ton. There was 
relationship “of wage as between Ohi 
Pennsylvania, northern West Vi 
ginia and central Pennsylvania whic 
made that rather easy a solution, bi 
cause having previously had wag 
scales which were related it was n¢ 
difficult for them to bring them bac 
again into the relationship that he 
previously existed. 

In the south, during this period « 
depression that I have referred t 
the operator in the conduct of h 
business had made sales of coal an 
followed with the reduction « 
wages, or in anticipation of sales « 
coal had reduced his wage to suc 
an extent that insofar as the contra 
or piece workers were concerne 
there was no uniformity of relatio1 
ship of wage as between mines in tl 
same district or as between compe 
ing districts. 

It has been also necessary to pr 
mulgate and to form a wage scal 
Our northern friends continued + 
suggest and to insist that we we: 
holding out on them to a certain d 
gree because we would not give the 
the tonnage rate. As a matter « 
fact, it had been the practice of ov 
field to a very large extent to lo 
by the car, and as a further absolu' 
fact we did not know as districts a 
only knew as individuals what 
were paying as a wage for contrac 
and dead work. 

Thirteen districts were represent 
in the conference for the south. 
was finally agreed that the avera 
rate for the south for each of t 
twelve to thirteen competing distri: 
should be calculated, and to th 
should be added the relationship w 
the north, which in this particular, 
stance amounted to nine cents a 
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two mills per ton, which happened to 
be the difference between the four 
dollar sixty cent basic day rate for the 
north and the four dollar and twenty 
cent basic day rate for the south. On 
that basis there has been some ques- 
tion and still is in the minds of many 
of the companies as to whether all 
the districts wanted the absolutely 
proper and adequate wage rate inso- 
far as their tonnage is concerned, but 
the only thing that could be done was 
to add the nine cents and two mills 
to what the particular district said 
was their average loading rate, to 
which was added also a percentage 
to what they had been paying for 
yardage and dead work. 

Under that condition, we naturally 
came out with twelve to thirteen load- 
ing rates which were not related each 
one to the other. It was perhaps as 
good a job as could be done at that 
time, and the wage basis for the south 
Was put up and the wage basis for the 
North was put up, unsatisfactory to 
the south, unsatisfactory to the north. 
It was unsatisfactory to the north be- 
cause of the difference of wage, un- 
atisfactory particularly to the south 
ecause of the difference in coals 
d the cost of coals that were highly 
competitive. That difference 
amounted to as much as fourteen 
‘ents to fifteen cents. 

“Ample time existed between the 
Ime of the signing of the Appala- 
chian agreement and the renewal of 
ne agreement in April of this year 
© have ironed out those differences 
nd brought about a proper wage re- 
ationship as between competing 
0s There was but little disposi- 
lon on the part of those who had 
@ advantage in the wage rates to 
bncede anything to those that were 
aying the higher rates. There was 
tle disposition on the part of those 
at had been securing the higher 
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rate te accept a lower wage rate. 

Consequently, in the formation of 
our wage scales in April of this year, 
through the stress of consequences 
and the haste of doing business, it 
was necessary again to add a flat 
amount to the tonnage rate, which 
permits the differentials that now 
exist to continue to exist, and they 
exist up to the present time, unsatis- 
factory to labor, unsatisfactory to the 
operators. 

In order that these conditions 
might be corrected to a certain de- 
gree, it was determined and made a 
part of our last agreement that there 
should be a commission composed of 
equal representatives from the south, 
equal representatives from the north, 
and an equal number of representa- 
tives of the United Mine Workers 
that should make a study of the dif- 
ferential relationship north and south 
in the Appalachian territory and 
make a recommendation to a con- 
ference to be had in December of this 
year. 

The progress which might be re- 
ported on that is similar to the pro- 
gress so often reported in so many 
negotiations of this kind. Up to the 
present time the progress, however, 
on the part of the commission em- 
powered to do this job is that very 
little if anything has been done along 
that line. If I were to be asked what 
is the prospect of there being any- 
thing substantial done between now 
and our next wage conference, I 
would have to confess to you gentle- 
men that we are doing but little as 
between the north and south to iron 
out and to satisfy those interested in 
the differentials study. The condi- 
tion in the south, with thirteen dif- 
ferent tonnage rates, naturally is a 
condition which is very unsatisfac- 
tory. Perhaps nothing better could 
be done in the last conference, but 
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something perhaps should be done by 
the next conference, and for that 
purpose a committee, an inter-south 
wage commission, was appointed. 

The progress of that commission is 
similar to the progress of the com- 
mission that is working on the sub- 
ject from the standpoint of the north 
and south. It appears nothing can 
be done or nothing will be done be- 
tween now and the next wage con- 
ference. 

I bring this matter to your atten- 
tion because I think you will agree 
with me that the question of the 
wage relationship east is going to 
have its bearing on your problem 
here. I want to let you understand 
that you are going to secure but little 
if any benefit from the deliberations 
that may be going on in the east, be- 
cause it is apparent to those of us 
there that nothing is going to be 
done, and we will be in a perfectly 
chaotic condition when we come to 
the time of the next wage negotia- 
tions. 

It is unfortunate that I cannot 
bring you a message that would be 
more encouraging than the message 
I am giving you here. And I am 
sorry and embarrassed from the 
standpoint of our industry in the 
east, and I lay the blame largely at 
the hands of the operators and not in 
the hands of the United Mine Work- 
ers of America that no progress is 
being made along this line. 

I recognize that we are going to be 
in a great deal of haste, and will 
naturally be in a great deal of hurry 
when it comes to negotiating for our 
next wage agreement, without any 
prior work or any prior accomplish- 
ment—or practically no prior work 
or accomplishment—being made by 
the commissions that were appointed 
on this subject. Whether or not we 
can complete our work by April 1 
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contains some element of doubt. 
hope that may not be true. I hor 
we have an opportunity to negotiat 
these matters so that we can do th 
thing deliberately and do it cool; 
and so that we need not be in to 
great haste. 

I am reminded of a little boy thé 
was on his way to school in the mor 
ing, and as he walked down to schos 
he kept repeating to himself: ‘OI 
God, don’t make me late. Oh, Go 
don’t make me late.’’ All of a sudde 
he stubbed his toe and stumbled an 
fell down, and said: ‘Well, Jest 
Christ, there’s no need to push me.” 

I am fearful we are going to kt 
pushed to such an extent in our ne: 
negotiations that we may stub ot 
toes and fall down. 

I do not know if there is anythin 
more that I could say to you peop 
except to make the report to you 
to the progress that is being mac 
along that line. It strikes me, thoug 
that I would be more or less dereli 
in duty if I did not go away fro 
the principal thing that I wanted 1 
talk about and make a report as | 
what is going on in our wage negoti: 
tions, if I did not briefly call to you 
attention some of the things that a1 
being done that look as though the 
might have a most detrimental e 
fect upon our industry. 

We cannot at any time lose sig 
of the competitive condition we ai 
in, not only as among ourselves b) 
as between competing industries al 
competing fuels. It is to be recall 
that at the time of our negotiatio 
for our first agreement we were tc 
that there would be some form 
legislation introduced that mi 
place an excise tax on gas. That fo 
of legislation has not yet come 
pass. 

As Senator Essington has poin 
out, we are facing the next session | 
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Congress. It is unreasonable to me 
that such a great industry as the 
coal industry would be further handi- 
capped by lack of control of those 
industries that are in direct competi- 
tion with ourselves. It must be borne 
in mind that the railroads of this 
country—and perhaps they need it— 
are asking for certain freight rate 
advances that are going to place our 
production at a still further disadvan- 
tage with our competitors if those 
freight rates are allowed to become 
effective. I am not capable of say- 
ing whether or not the railroads are 
entitled to and should have an ad- 
vance in rates. But I do know that 
if this advance—if it makes a further 
cost to our consumer of as much as 
thirty cents per ton, it is going to place 
our production at a very serious dis- 
advantage with competing forms of 
heat and energy. 

We must recall that in a period 
acta thirty years ago, when the 
Solid fuel of this nation contributed 
about ninety percent of the Btu value 

at was consumed in this country, its 

eatest competitor at that time was 
oil, which contributed about four and 
one-half percent of the Btu consumed 
: this country, that natural gas came 
next with a contribution of about 
.3% while hydro-electric power had 
only slightly less than two percent 
‘onverted into Btu value. The last 
ligures that I have seen indicate that 
solid fuel in this country has fallen 
rom ninety percent to fifty-six per- 
ent, that in a period of thirty years 
has increased from four and one- 
f percent to twenty-six percent, 
t natural gas has increased from 
3% to approximately eight and one- 
f percent, and hydro-electric 
wer from less than two percent to 
ht and one-half percent. 
To say those things differently, it 
fans that coal has lost forty-six 
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percent while petroleum has increased 
five hundred percent, while natural 
gas has increased one hundred and 
seventy percent, and the _ hydro- 
electric power has increased three 
hundred and seventy percent. 

It is perfectly apparent from 
those figures that coal is not playing 
the important part in the Nation’s 
industrial life that it heretofore 
played, and that competition can be 
brought about, if unregulated, and 
unrestrained, while the coal industry 
is to a measure regulated and re- 
strained, that will do further damage 
to the coal industry and put thou- 
sands of our miners out of work and 
reduce our output by thousands of 
tons. 

Our competition, gentlemen, was 
sufficiently severe prior to the time 
that the Federal Government de- 
termined it was its place to form 
some kind of competition with our 
industry and with the utilities. It is 
an astounding fact that there is now 
under development and has been ap- 
propriated or will be appropriated the 
sum of $940,000,000 for the pur- 
pose of this Government getting in 
competition. with its people, which 
will have the effect of placing many 
miners and many coal mines out of 
commission. The hydro-electric 
power—and I refer particularly to 
the Tennessee Valley as one of the 
outstanding instances that has oc- 
curred recently—is going to be of 
material detriment to the coal opera- 
tors and coal miners of the east. 
Many other projects of this nature 
are in the course of development or 
have been projected, which will not 
only affect the operators of the east 
but will affect the coal operators and 
their employes throughout the en- 
tirety of this Nation. 

Those plants that are now under 
development and being built have a 
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capacity, if operated to capacity, to 
replace forty million tons of coal 
which will in turn place an additional 
forty thousand miners out of employ- 
ment. 

I am sorry that the coal industry is 
not organized as I think it should be, 
and has not taken full advantage of 
the opportunities which have been 
theirs to organize and voice their op- 
position to measures of this kind. 
Some things have been done. Good 
work to a certain extent has been 
done, but not all of those things that 
should be done have been done by 
the coal industry and its members. 
And I think it is the bounden duty 
of every man in the coal industry to 
inform himself of the things that the 
National Government is doing, to 
recognize the fact that the power to 
tax is a power to destroy, and that 
it is perhaps not the purpose but it 
has the same results that the people 
of this country are being taxed in 
order that the Government might go 
in competitidn with them, and will 
have the effect of putting them out 
of business. 

It is my thought that since it is 
too late to do anything and get any 
commitment from the different Con- 
gressmen prior to their election, that 
it is the bounden duty of every man 
engaged in this industry for his own 
benefit, for the benefit of his family, 
for the benefit of his employes and 
for the benefit of the community 
which looks to him for sustenance, it 
is his duty to see his Congressman, 
to see his Senator, and prior to so 
doing to inform himself to the best 
of his ability to plead with him that 
there be no further legislation or no 
further appropriations, that there be 
no question in the next Congress of 
a shortening of the work day or 
things of that kind by legislation, but 
that those things be permitted 
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through negotiation, and that ther 
be nothing further done along th 
line and if possible stop these thing 
now going on of the Governmer 
going inte~competition with its ow 
citizens in the production of hydr 
electric power, which is going to hay 
a most detrimental effect. 

Then we should insist that thei 
be some regulation—we had assu 
ances there was to be some regulatio 
—with reference to oil. We had bee 
told that oil would no longer be a 
increasingly detrimental propositio’ 
I wish that might be true. But 
observed recently the price of gas 
line, which was recently seventee 
cents in New Jersey, is being retaile 
at eight cents with the tax. In Pem 
sylvania, due to this trade war, gas 
line that had been retailing for eig 
teen cents is now being retailed | 
thirteen cents, and good grad 
of fuel oil are now being sold : 
five and one-half cents which brin; 
the oil competition back in the san 
relationship it was prior to its reg 
lation being assumed by the Depar 
ment of the Interior. 

It is our bounden duty to plez 
with our Congressmen and citize 
that they insist on the excise tax < 
natural gas, that it may make 1 
further inroads on our industry. 
is our further duty to see that th 
development of hydro-electric pow 
is abandoned, which means nothing 
the communities that these pow 
plants are built to serve because 
every instance so far as I am infor 
ed, and I have endeavored to ‘lo 
over the very good articles that ha 
been put out on the subjects, there 
no need for the additional electric 
energy in the communities whe 
these power plants are being co 
structed, because the power plar 
already in existence have ample ca 
city and reserve capacity to take ca 
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of the needs of those communities for 
some time and some years to come. 


The Government, by States, has 
ample power to regulate and to con- 
trol, and it is no function of Govern- 
ment nor was it the intention under 
the Constitution of this Nation that 
the Government should get into com- 
petition with its citizens. I hope that 
everyone here is and I hope that the 
industry throughout the State will 
organize itself to a better degree to 
cope with this situation, and since we 
have thus far failed to get our mes- 
sage to the people, that all of your 
members in the influential positions 
which you hold will make it your 
business to see your Congressmen and 
see your Senators prior to the time 
they go to the next session, and get 
a commitment if possible. 


I was informed since I have been 
here today that on the Tennessee 
alley Project—there are twenty- 
nine Congressmen, I believe, from 
the State of Illinois, and that when it 
came to the question of voting for the 
appropriation for the Tennessee Val- 
ley Authority twenty of them voted, 
twenty of them from this great coal 
producing State, in Congress voted 
for the Tennessee Valley appropria- 
tion, that six voted aaginst it, and 
three did not register as voting. Cer- 
ainly the influence which you gentle- 
Men have should be able to make a 
greater impression on the Congress- 
men who represent you that as a 
State so vitally interested in the pro- 
dt ction of coal something should be 
Jone in order to change their senti- 
nent in Congress. 

Mr. Toastmaster, Mr. President, 
nd gentlemen, if I have brought to 
bu any message whatsoever, I am 
ndeed most happy. I want to take 
his opportunity to say that I shall 
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be forever grateful for the many 
courtesies and hospitality that have 
been shown me on this occasion. 

Mr. Essington: I am sure, Mr. 
Taggart, that that applause is evi- 
dence of the very great appreciation 
of the gentlemen of this powerful 
exposition of so,.e of the problems 
with which they are confronted in 
the east, and which are very similar 
to and not very dis-similar from the 
problems confronting the operators 
in this State. 


Now, we are just immensely 
pleased that Mr. Taggart kept his 
engagement and came here this eve- 
ning and told us of the difficulties 
with which they are contending in 
the east. I thank you very much, and 
we appreciate it very much, Mr. Tag- 
gart. 

On this subject of water power, 
TVA and the Government injecting 
itself into private business, the In- 
stitute secured some copies of a bulle- 
tin issued on that subject which will 
be passed out at this time, or if that 
is inconvenient you can each get a 
copy as you go out. 

At this time, I turn the meeting 
back to the newly elected President 
of the Illinois Mining Institute. 

President Sandoe: I would like for 
all of you to take heed to what has 
been told you relative to your Con- 
eressmen and Senators, as I think 
that is one of the most important 
things you have to do now. We must 
get some support. There has been 
some very wonderful work done in 
trying to hold off the competitive 
fuels. 

I know of no further business, so 
we will stand adjourned. 

(Whereupon the Institute meeting 
was declared to stand adjourned sine 
die. ) 
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CONSTITUTION AND BY-LAWS 
Adopted June 24, 1913 
Amended Nov. 12, 1926 
Amended Nov. 8, 1929 


ARTICLE I. 
NAME AND PURPOSE 

The Illinois Mining Institute has 
for its objects the advancement of the 
mining industry, by encouraging and 
promoting the study and investigation 
of mining problems, by encouraging 
education in practical and scientific 
mining, and by diffusing information 
in regard to mining that would be of 
benefit to its members. 


ARTICLE II. 
MEMBERSHIP 

Section 1. Any person directly en- 
gaged or interested in any branch of 
mining, mining supplies, mining appli- 
ances, or mining machinery may be- 
come an active member of the Insti- 
tute. Any person desiring to become 
a member of the Institute shall fill 
out a blank for that purpose, giving 
his name, residence, age, and occupa- 
tion. This application shall be ac- 
companied by one year’s dues of 
$3.00. Each application for member- 
ship shall be submitted to the Execu- 
tive Board, who shall make an investi- 
gation as to the qualifications of the 
applicant, and shall be authorized to 
elect to membership and issue a cer+ 
tificate of membership to such appli- 
cant subject to the ratification of the 
next regular meeting of the Institute. 


Section 2. Any person of distinc- 
tion in mining may be elected an hon- 
orary member of the Institute by two- 
thirds vote of the members present at 
any regular meeting. Any member 
who has been an active member of 
the Institute and shall have retired 
from active business in mining may 
become an honorary membey. 

Section 38. The annual dues for 
active members shall be $3.00 and 
any person in arrears on August 1, of 
the current year, after having been 


sent two notifications of dues, to | 
dropped from membership. Membe 
in arrears for dues will not recei\ 
the printed proceedings of the Inst 
tute. 

Section 4. Any active memb 
may become a life member by tl 
payment of $50.00. Funds receive 
from life members are to be investe 
and only the income from these func 
may be used in the regular operatic 
of the institute. 


ARTICLE III. 
OFFICERS 

Section 1. The officers shall co: 
sist of a President, Vice-Fresiden 
Secretary-Treasurer and twelve Ex 
cutive Board members. The servic 
of all officers shall be without cor 
pensation. 

Section 2. Nominations for of 
cers and the executive board shall I 
made by nominating committee « 
three (3) appointed by the Preside 
at least thirty days before the annu: 
November meeting, provided th 
anyone can be nominated on tl 
floor of the meeting for any offi 
for which an election is being hel 

Section 8. The officers and exec 
tive board members shall be electé 
by ballot, annually, at the regul. 
November meeting and shall hold o 
fice for the ensuing year. 

Section 4. In case of death, yr 
signation, or expulsion of any 0 
ficer, the executive board may fill t. 
vacancy by appointment until t!) 
next regular meeting, when the vy 
cancy shall be filled by regular el 
tion. In case of a vacancy in t 
office of president, the duties sh 
devolve upon the vice-president. 

Section 5. The executive bo 
shall consist of the officers a 
twelve other board members. 


ARTICLE IV. 
DUTIES OF OFFICERS 

Section 1. The president shall per- 
form the duties comomnly performed 
by the presiding officer and chair- 
man. He shall sign all orders for 
payment of money by the treasurer, 
and with the executive board shall 
exercise a general supervision over 
the affairs of the Institute between 
sessions. 

Section 2. The vice-president shall 
preside in the absence of the presi- 
dent and perform all the duties of 
the president in his absence. 

_ Section 3. The secretary-treasurer 
shall keep a record of each meeting, 
shall read and file all resolutions and 
papers that come before the Institute, 
countersign all orders for money 
which have been signed by the presi- 
dent, and shall purchase necessary 
supplies under the direction of the 
executive board. 

He shall keep a true record of all 
Money received by him and payments 
made on account of the Institute. He 
shall pay out no money except on an 
order signed by the president, and 
countersigned by himself, and shall 
retain these orders as vouchers. He 
shall give bond in such sum as the 
Institute may provide, the premium 
on said bond being paid by the In- 


He shall act as editor-in-chief for 
the Institute and may furnish the 
hewspapers and other periodicals such 
accounts of our transactions and dis- 
ussions as are proper to be pub- 
ished. His own judgment is to pre- 
ail in such matters unless objection 
s lodged at a regular meeting or by 
he executive board. 

The retiring president shall act ex- 
Mficio in any capacity for the ensu- 
ng year. 

Section 4. The president shall ap- 
oint an auditing committee annually 
® audit the accounts of the secretary- 
easurer, and said audit shall be sub- 
itted to the November meeting of 
e Institute. 


Section 5. The executive board 
shall perform the duties specifically 
prescribed by this Constitution, act 
as program committee for each meet- 
ing, determine what is to be pub- 
lished in the proceedings and shall 
perform such other duties as may be 
referred to them by a regular or 
special meeting of the Institute. 


ARTICLE V. 
MEETINGS 

Section 1. Regular meetings shall 
be held in June and November of 
each year and on such days and in 
such places as may be determined by 
the executive board of the Institute. 
Notice of all meetings shall be given 
at least thirty days in advance of 
such meetings. 

Section 2. Meetings of the execu- 
tive board shall be held on the call 
of the president, or at the request of 
three members of the executive 
board, the president shall call a meet- 
ing of the board. 


ARTICLE VI. 
AMENDMENTS 
Section 1. This Constitution may 
be altered or amended at any regu- 
larly called meeting by a majority 
vote of the members present, pro- 
vided notice in writing has been given 
at a previous semi-annual meeting 
of said proposed change of amend- 
ment. 
ARTICLE VII. 
ORDER OF BUSINESS 
At all meetings, the following shall 
be the order of business: 
(1) Reading of minutes 
(2) Report of executive board 
(3) Report of officers 
(4) Report of committees 
(5) Election of new members 
(6) Unfinished business 
(7) New business 
(8) Election of officers 
(9) 
(10) 


Program 
Adjournment. 
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LIFE MEMBERS 
BROOKS, C. W. __- Brooks & Stewart, Inc., 53 W.dackson Blvd., Chicago, I] 
BUCHANAN, D. W., Pres. Old Ben Coal Corp., 230 S. Clark St., Chicago, I 
RONG OHM IB, A ee First National Bank Bldg., Danville, Il 
COW IEN FGDs Presi ints (Gn he. Bee eS See ee 
Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, Il 
DUNCAN, W. M., Pres. _. Duncan Foundry & Machine Works, Inc., Alton, I] 
GARCIA, JOHN A. __ Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Il 
GREEN, ARTHUR C. __ Goodman Mfg. Co., 4834 S. Halsted St., Chicago, Il 
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Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, Il 
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PELTIER, M. F., V.-P. ___ Peabody Coal Co., 20 N. Wacker Dr., Chicago, I 
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SANDOE, C.'J., V.-P. _ W. Va. Coal Co., Boatmen’s Bank Bldg., St. Louis, M« 
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B. E. Schonthal & Co., Inc., 28 East Jackson Blvd., Chicago, I] 

SCHO?! HAL, D. C., Pres. ____ West Virginia Rail Co., Huntington, W. V 
TAYLOR, H. H., Jr. __ Franklin Co. Coal Co., 185 S. LaSalle St., Chicago, IJ 
THOMAS, T. J., Pres. __ Valier Coal Co., 547 W. Jackson Blvd., Chicago, I 
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Koppers-Rheolaveur Co., Koppers Bldg., Pittsburgh, P! 
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HONORARY MEMBERS 
MOORSHEAD Awd: ee Sy Ee ie 5 ee ae Colonial Apt. Hotel, La Jolla, Cali 
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STOCKETT, THOS. R., G. M. _ Spring Canyon Coal Co., Salt Lake City, Uti 
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ACTIVE MEMBERS 
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Consolidated Coal Co. of St. Louis, 612 W. Main St., Staunton, | 


When buying, please consult the Advertising Section. 


MIL IOMEIN OIE! SUTONTOISE: TINS UA Uf ID ly 
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maRLOW, J. E. ~~ Goodman Mfg. Co., 1122 S. 11th St., Springfield, Il. 
Be ve nO Yehien@oal DratticeMere se = a5 2. ~ ts Fe Se eee eee 
: Illinois Central Railroad, 135 E. 11th Place, Chicago, Ill. 
ME FSA Crk ve th Austin Powder Co., W. Frankfort, Ill. 
SNe Mra aDisteslswiVip ri: ee eo, Sse ee: fh so eee ee 
The Upson-Walton Co., 737 W. Jackson Blvd., Chicago, IIl. 
BATTEY, Rob ll 6 5 se eae C. B. & Q. R. R., 547 W. Jackson Blvd., Chicago, III. 
I LO ST a B. & O. Railroad, 505 Temple Bar Bldg., Cincinnati, O. 
mov LESS, I. N., A. G. M. __--- Union Pacific Coal Co., Rock Springs, Wyo. 
NLD OI # at eR Oe Egyptian Iron Works, Murphysboro, III. 
Beeb, C. W., Gen: Mer. _...-.--_----- Beall Bros. Supply Co., Alton, III. 
BCL NSD IG wert = oe ee Mine Timber, Cowden, III. 
mecER, WALTER C., Mer. Safety Shoe Div. _.._--------------------- 

Brown Shoe Co., Washington Ave. and 16th St., St. Louis, Mo. 
mera} P. W., V.-P. =.---- Old Ben Coal Corp., 230 S. Clark St., Chicago, III. 
BESET) © Wig PPPS. 0-8 oes ee Macon County Coal Co., Decatur, Ill. 
aRE, CHARLES H., JR., Assoc. Prof. Economic Geol. ---_------------- 
: Department of Geology, Northwestern University, Evanston, lll. 
SEG 4 ee Bell & Zoller Coal & Mining Co., Zeigler, Il. 
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BELT, LOREN A., State Mine Inspector ___- 117 S. Mill St., Harrisburg, I 
NDA Ars KOS ON Ss cee ie eae Se et ae Jeffrey Mfg. Co., Columbus, | 
BENNER DALE GAs sen eee. Sa) a2 Sale aes 2 eee eee ee ee 
Aluminum Co. of America, 1825 Boatmen’s Bank Bldg., St. Louis, M 

BENZ, FREDERICK _ U. S. Rubber Prod. Co., 440-W. Wash. St., Chicago, ] 
BER GH Res belie. Guns ee eee Bell & Zoller Coal & Mining Co., Zeigler, I 
JBI OLR AN OILID) Nie die, 2 a Vacuum Oil Co., 59 E. Van Buren St., Chicago, I 
BERK Yee Cees eesss a Se, Ae eS Se eee ee 
Evansville Elect. & Mfg. Co., 600 W. Eichel Ave., Evansville, In 

BEE WIE R Spee Pet Ti ceaye en hs ons eae Op ieee = oe a SNe ee ee ee =o 
The Electric Railway Improvement Co., 2070 E. Sixty-first St., Cleveland, 


BIGGHR SIS Sas) eee.) Soe eas eee Seer Vacuum Oil Co., Benton, I] 
BEAK PAR DH UiRes 22e seen eee ee ae Peabody Coal Co., Marion, |] 
IB SAUNIKGEEN'S EMD Gros Hie eee Egyptian Iron Works, Murphysboro, |] 
BAY bO CK DW Ch. hiner Madison Coal Corp., Glen Carbon, I 


BOBDEKE Ray Si As elo sind se S| soy er are eae ee 

Sligo Iron Store Co., 1301 N. Sixth, St. Louis, M 

BOING US CAPR Ws rN eee ye 

Commonwealth Edison Co., Box 7, Taylorville, ] 

BONTJES, JOHN H., Jr. _ B. & B. Coal Co., Inc., Jefferson Bldg., Peoria, ] 

VERON OVO Gy ed AN Ry ee ee ee ee ee C-W-F Coal Co., Orient, ] 
BRADBURY) “AR DEIR soso oe ee ee ee ee ee re ee 

Supt. Ill. Mine Rescue Sta., 226 N. Second St., Belleville, ] 

BRAD BRAY ee Wie eA Ieee Federal Land Bank, St. Louis, ¥ 
IBVAUN DING SONRCC A IR, 1, Nie, IONS SIGE Whe, ee eo seas - 

Southern Coal Co., Inc., 1242 Syndicate Trust Bldg., St. Louis, Mv 

BREWS LER BURD. BS Editor - ull pee a = ee a 

The Mining Review & Contracting, 506 Dooly Bldg., Salt Lake City, Ut 

“fl BEA OKOUGS KG Woe NOON 2288 oan ee Sees 2G 5 2 Sne) Sa 

Brooks & Stewart, Inc., 53 W. Jackson Blvd., Chicago, - 

BROWN, BYRON, Mine Mer. ________ Franklin County Coal Co., Herrin, - 

*BUCHANAN, D. W., Pres. Old Ben Coal Corp., 230 S. Clark St., Chicago, - 

BO CH Ath) ra The W. S. Tyler Co., 7540 Lovella Ave., St. Louis, ) 

BURKHALTER, C. H. -- Ohio Brass Co., 20 N. Wacker Dr., R. 1116, Chica 
BION EA Ede ee Link-Belt Co., 300 W. Pershing Road, Chicago, 
TSLOMIN TAMILS MMRIHIDS Siiqoie, Peabody Mine No. 18, W. Frankfort, 
BIOIRINE ARS Wi Mice Siege) ties MD Toye ES] haem nee eee eae 

Peabody Coal Co., 705 W. Boulevard, Marion, ) 


WOREUTS Sa Wien Scot eo eee DuQuoin Iron & Supply Co., DuQuoin, 
TEROMMO USI, IMRIID) 1h, ya Se oe ene First National Bank Bldg., Danville, 
BUTI Ss Aces see ae Southern Coal, Coke & Mining Co., Belleville, 
CANDNG, (GANUISI ONIN IS lS oo ee ee State Geological Survey, Urbana, 
Gy ASTIN) PR OUR) SAG Cae eee oe Transportation Bldg., Urbana, 
CAMPBELL, GEO. F. ___-_ Old Ben Coal Corp., 230 S. Clark St., Chicago, 
CAMPBELL, H. E., P. A. _ Peabody Coal Co., 20 N. Wacker Dr., Chicago, 
CAR GAT GORDON = = oe ee eee Jeffrey Mfg. Co., Herrin, 
CARROMES Di Jinee = ae Mt. Olive & Staunton Coal Co., Edwardsville, 
GAIKIM DG, IDM LIDS SN ee Mine No. 2, Bell & Zoller, Zeigler, 
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CARTWRIGHT, HARVEY ~ Indiana Coal Operators Assn., Terre Haute, Ind. 
CASASSA, JOSEPH B., State Mine Inspector __________________________ 
209 W. Dakota St., Spring Valley, IIl. 

BS A) eb bn even Gone ery aes eee (oe eee ee oe NI Se 
Pac Lubricating & Service Co., 1500 S. Western Ave., Chicago, Ill. 
BASSIDY, S. M., Supt. .-.-.---_ Saxton Coal Mining Co., Terre Haute, Ind. 
BESSY ENC SASTC) Me) oe Win = Bios Semis NER SS Eh a end: Se key EASE oye Bue le 
East Side Armature Works, 1308 Missouri Ave., East St. Louis, Il. 

mmOlLs, (C.-M 22 2 Bethlehem Steel Co., 400 N. Michigan Ave., Chicago, Ill. 
CHUN CTAS UU IS 34 NS gh Sa 8 Sel a ne A ae oe oY I Le 
Universal Atlas Cement Co., 709 S. Randolph St., Champaign, III. 

BUNUN  HRWIN = 22sec eee Franklin County Coal Co., Royalton, IIl. 
BELLY 1G Oleh s te Bye oe Ses Se Mine Rescue Sta. Supt., Herrin, Ill. 


Cpeeiede Coal Co., 1836 Lowell Ave., Springfield, Ill. 

SHRISTIANSON, Camere eee ee Sailtvan Machinery Co., Mt. Vernon, III. 
Beer GL eA CDH hi tuteemnt a Be ON Wg! ee ee ee pee. OR ae 
Illinois Power & Light Corp., Spivey Bldg., East St. Louis, Ill. 

CLARKSON, (Re ER oe Re te Se ee Clarkson Mtg. Go: Nashville, Ill. 


Dept. Mines & Minerals, Sixth and Princeton, Springfield, Ill. 
BUINY Ware Sls.c Mori. = 2 28 ee Binkley Coal Co., St. Louis, Mo. 
BOLOLESSER, R. Y. -----_ E. I. du Pont de Nemours Co., Terre Haute, Ind. 
SOLLINS, G. H., Dist. Mgr. _____ Illinois Power & Light Corp., DuQuoin, Ill. 
SOLQUHOUN, ALEX., Asst. Div. Engr. __ Peabody Coal Co., Taylorville, Il. 
BRUNE) te tee es Ore aS ee aS ‘Troy Fuel Co., Troy, Ill. 
Benveacy. ©. C:, Chief Blec. _.2.---_..- Consolidated Coal Co., Herrin, Ill. 
SONWAY, LEE, M. E. __-__ Consolidated Coal Co. of St. Louis, Staunton, III. 
JOOK, WALTER, Secy. __ Central Mine Equipment Co., Webster Groves, Mo. 
BOLEY, H. B. -2._- Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Ill. 
SNE GO) eres re ee, AG eee ae ee 
Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Citicaze: Ill. 
melt. 1,.; Sales Manager _-_.-------».- Jeffrey Mfg. Co., Cobiibas Oz. 
SRAGGS, WM. C., Supt. ___ Peabody Coal Co., Mine No. 43, Harrisburg, II. 
JRAWFORD, J. G., Gen. Mgr. Valier Coal Co., 547 W. Jackson Blvd., Chicago 
SRLOHN eke <2 Franklin County Coal Co., Freeman Spur, Ill. 
URRIE, ADAM, Supt. _ Union Coal Co., 1121 St. Vincent Ave., LaSalle, Il. 
PVA TY DRI =. os ee Joy Mfg. Co., Franklin, Pa. 
LSS ee A. J. Davis & Co., 309 W. Jackson Blvd., Chicago, Il. 
Seno LOLINME SA sete) Cominsss 22 = So aoe ee ee a ee 
Ill. Coal Operators’ Assn., 1720 S. College St., Springfield, Il. 
AVIS, WM. H. __ Simplex Wire & Cable Co., 568 S. Boyd St., Decatur, Ill. 
IAWSON, HUGH ____- Bethlehem Steel Co., 500 W. Monroe St., Herrin, Ill. 
PSAM: Supt. 24. ------- Clarkson Coal Mining Co., Nashville, Ill. 
A YHOFF. TEN CULO Sb, Shc: en i Se pe ies ae ee ee ep 
Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago, Il. 
) EMY, GEORGE H. _ Dept. Mines & Minerals, 511 Laura Ave., Peoria, Ill. 
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DELAMATER 2 Gs-R., AsstinVuch S222 eee. Oe 8 ae See eS ee 
The W. S. Tyler Co., 3165 Superior Ave., N. E., Cleveland, ¢ 

DERBY HLH IGHS aR. 2 Se Pan ees es ee ee ee ee 
American Cyanamid & Chemical Corp., 20 N. Wacker Drive, Chicago, II 
DIR Wi Re Men Ene ora: eee eee eee Zeigler Goal & Coke Co., Zeigler, I] 
DE VALINE RAIN CIS yes eee ee ee aes eee Springfield, I 
DEVONATL DE DAES Asst, to Vecbormeen ee 2 ea. - = 6 eee 
Peabody Coal Co., 20 N. Wacker Drive, Chicago, I] 

DE WITT, C. S., P. A. __ C-W-F Coal Co., 8332 S. Michigan Ave., Chicago, II 
DICKSON Ae an See eee The Alton Railroad, Springfield, I] 
DODD, A. F., Gen. Supt. _ U. S. Fuel Co., 157 N. Vermilion St., Danville, Il 
POED AR aN: sSismn s2c< 222 52 Se ak es See oe ee ee ene 
Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, M« 

DONT AP yy 225 sehen eee Little Betty Mining Corp., Linton, Inc 
DOONDRYRS J Suota se se ee ees ee 
Central Il]. Coal Mining Co., 1341 N. Third St., Springfield, Il 


1DXO OKC d SWI RM OMG VANS ee ee ee ee eee 312 Pine St., Zeigler, Il 
MT). | VTEC Ta Te AS vce) fare ee eee Dowiatt & Son, Westville, Il 
IDO AWA MIE Jeol ties = 2 ee ea P. J. Dowiatt & Sons Coal Co., Westville, Il 
DRINKWATER, JAMES S. __ Link-Belt Co., 300 W. Pershing Road, Chicag 
IDAOASOMUSS GUNS Slots Se oes oe Hegeler Zinc Co., Danville, I 


DUE BS MTEL ON yy oe cis |e i 
2227 S. Jane St., Phillips Mine & Mill Sup. Co., Pittsburgh, P 


DUWINGAN TAS Wiese Duncan Foundry & Machine Works, Inc., Alton, I 
DD WIN CANSIGH ORD See ee Duncan Fdry. & Machine Co., Alton, I) 
DUNCAN. GEHOSD Jr Duncan Fdry. & Machine Co., Alton, I 
‘DUNCAN, W. M., Pres. _ Duncan Foundry & Machine Works, Inc., Alton, I) 
DUNNE VAISS Gass = oes eee ae eee Old Ben Coal Corp., W. Frankfort, I 


Dy WININ ES TEL © Sore) oy tee ee Old Ben Coal Corp., Christopher, I 
DIONNE CONSM RON SN, So aS Atlas Powder Co., Belleville, I 
DE da A iss oe Ere a Re Ce ae I i Oe sh i ee LaSalle, I 
1DLBX Gye atea Rene Wien rece es NE AR Ts Watt Car & Wheel Co., Barnesville, 
EDMUNDSON, RAY, Pres. _-__-_-___ Dist. 12, U. M. W. A. Springfield, IJ 


2 Bee eed HS) 6 Di are PE se a Be Pyramid Coal Corp., Pinckneyville, I! 
ELDERS, W. M., Supt. ___ Peabody Coal Co., Mine No. 19, W. Frankfort, 
ELSHOFF, CARL, Pres. _ Mine B Coal Co., 1039 N. Vine St., Springfield, 
TEINC GBI Sele IMS MOM UNS) 2013 S. Fourth St., Springfield, 
AGN ee LD tet kre WEES (CW), Qo. 3 ee ee eee East Alton, 


HSSINGLON MIs Ga Chief Counsel. see ee 
Illinois Coal Operators Assn., 231 S. LaSalle St., Chicago, 

IBN AUNISS SOIUN sh. SiMe oe ee eee Wasson Coal Co., Harrisburg, 
BY LER ts iM. Presi &3Mer. — = 2. oe) Joe 
The Glenwood Mining Co., P. O. Box 45, Edwards, - 

PALCHTT, OSCAR, Supt. -----2—2 The Mine “B” Coal Co., Springfield, - 
BME LINGER At Conse = Link-Belt Co., 300 W. Pershing Road, Chicago, - 
BRENTON decRe) Veh oo each te tee Se ee 
J. K. Dering Coal Co., 332 S. Michigan Ave., Chicago, 
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CURRIES As AAS SIGs | SS ake eee eae ee eee i oe ee ee ee re 
Hulburt Oil & Grease Co., Hotel Branscome, St. Louis, Mo. 


SEEDAVULIN SW OL ne eto Bens aera 2 ee Joyce-Watkins Co., Metropolis, Ill. 
RE BH. Suptes sssa ss. 2 Se Lumaghi Coal Co., Collinsville, Ill. 
BO OS KPH rd Ys sete eee ee ee State Mine Inspector, Benld, IIl. 
STEIGER ASICS Rae ear aie ai rege elas Eva ee ees Superior Coal Co., Gillespie, Ill. 


pes SEAN Visi oom Hee AL yeep Mien Ui ae Ss iy Ee eB y e  eo e  e A 
Broderick & Bascom Rope Co., 4203 N. Union St., St. Louis, Mo. 
| LULU, 8 Di a, eal er ap a TO AT 
Mine Safety Appliances Co., 403 Pennsylvania Ave., Urbana, II. 
FLETCHER, J. H. -- Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Il. 


FLYNN, EDWARD, State Mine Inspector ..___-.__________- DuQuoin, Ill. 
BePONUN UO WET 2 o 22 ee INE 2 ee ee U. S. Fuel Co., Georgetown, III. 
FORD, CLEM Ces = Jeffrey Mfg. Co., 332 S. Michigan Ave., Chicago, III. 
MORO THR. LEONARD =. 2222. oe State Mine Inspector, Percy, IIl. 


BBL TOUN ate eS ppt: e 26 Se 
Chicago, Wilmington & Franklin Coal Co., West Frankfort, III. 
SEO OPEN Kirn ee ae State Mine Inspector, Carlinville, Il. 
minis, J. d., Gen. Supt. ____.__- Indiana & Illinois Coal Corp, Nokomis, III. 
mRINK, JOS. W., Slsmn. ____-- Penola Inc., Woodworth Hotel, Robinson, Ill. 


Memlereh UP RANK Th. oo SS ee eS eee Frank Prox Co., Terre Haute, Ind. 
FULLER, CHAS. R., Chief Electr. _____ Peabody Mine No. 24, Danville, IIL. 
BOVE NNR Pi = folk Bell & Zoller Coal & Mng. Co., Zeigler, Ill. 


ARCIA, JOHN A. __ Allen & Garcia Co., 332 S. Michigan Ave., Chicago, IIl. 
SEMAN) CO) 1) SEL VEAL A certs oe SE aie eee SS eek wee ee 
Chicago, Wilmington & Franklin Coal Co., West Frankfort, Ill. 
NE TLNG SAG SH OUP We sk, ee ee, Ceara See Seema 

Republic Coal Co., Fullerton & Southnore Ave., Chicago, Ill. 
Non Oe HMAC Ve Pp wemee en eh oN es ee et ee ee 
Egyptian Tie & Timber Co., 514 Rialto Bldg., St. Louis, Mo. 
SSO. Ie DS ee ASCUMTOTP NCS ese rae CA et ye ee os ees 
Appalachian Coals, Inc., Transportation Building, Cincinnati, O. 
LS SWVC RS ee Giles Armature & Elect. Wks., Marion, III. 
Cm lea UreA conteme at ers Ae ke ee ee ee 
Superior Coal Co., 1417 Daily News Bldg., Chicago, Ill. 
GILLEN, JAMES A. ___ Valier Coal Co., 547 W. Jackson Blvd., Chicago, Ill. 
ae EX DVVGA TRL) pact ee ee St Peabody Coal Co., Taylorville, Ill. 


Ditenational Shoe Co., 1507 Washington Ave., St. bare Mo. 


SIVEN, INOAINP OA. INES CS Ob MG 2 Se eas ee Se eres eee: ee 
McGraw-Hill Pub. Co., 430 W. 42nd St., N. Y., N. Y. 
SeWRIGHT.. J. W. ...--.--2-2------ Atlas Powder Co., Springfield, Ill. 


I OR ee Fs de eee 


; 230 Park Ave., American Brake Shoe & Fdry. Co., New York, N. Y. 
SOURLEY, S. R., Sec. ______- Mine “‘B” Coal Co., Box 311, Springfield, Ill. 
ON Ouse, rons) = 28 228) oo ae ee 


Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, II. 
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-GREEN, ARTAURICS DistasSlssMer 262 se os ee eee 
Goodman Mfg. Co., 4834 S. Halsted St., Chicago, I 

GREEN, KENNETH {52 s22 302 SS sec St ee oe = = eee ee 
129 First Ave., Pennsylvania Elec. Repair Co., Pittsburgh, P: 

GREEN D SaWilee Git Seen ee West Virginia Coal Co., O’Fallon, I 
GRIMMpeA. Of Purchasines  Acentie-= = ese e aa" === ee 
West Virginia Coal Co. of Mo., Boatmen’s Bank Bldg., St. Louis, Mi 


GRVDVEM HAs DOUG a eAsste to) Gp oop ee re C-W-F Coal Co., Benton, IJ 
GRISSOM) BRVAN Key Mined ory eee ee Alcoa Ore Co., Belleville, IJ 
GUTHRIE, F. M. __ State Mine Inspector, 347 E. Fulton St., Farmington, IJ 
HAGERTY, P. J., Pres. ___ Hagerty Bros. Co., 923 S. Washington, Peoria, I] 
(EUAN CCH 6S ee sc rns ey eee ee opens 301 W. Reed St., Benton, I] 
EVA GELS Were ee Chicago Tube & Iron Co., 2531 W. 48th St., Chicago, I 
HAL BERSLE BEN SPA WIE Ga Sense ee Sahara Coal Co., Harrisburg, I 


HATES, We MicSles Moroso. eee ie ere ese a en ee 
Elect. Coal Mng. Mchy. Co., 605 W. 116th St., Chicago, I 


i TSAUIG Te sedlic a Wire eee gen Goodman Mfg. Co., 804 N. Main St., Benton, IJ 
HAGE Ra DAW SO Nee =a 340 Burns St., Forest Hills, Long Island, N. ‘' 
ISUNIDIUSD RT OU My Consolidated Coal Co. of St. Louis, Mt. Olive, I 


OIA GIVEN Tess TS © ING CHET A Se, FE VP aac a se 
Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, IJ 
HAMPTON, IVAN H., Mer. Beall Bros. Sup. Co., 1000 Milton Rd., Alton, I 


SVAN DN UAINE SUNIMOU Db) = a2 80 E. Jackson Blvd., Chicago, I 
EVAR IB WEAK) epee American Car & Foundry Co., Terre Haute, In 
HARCARIK, JOHN, Jr. Night Boss ____ Peabody Mine, No. 24, Danville, I 


HARCARIK, JOSEPH, Asst. Mine Mer. __ Peabody Mine No. 24, Danvile, I 
HARDY, JOHN W., Mer. Peabody Mine, No. 9, 1220 W. Main, Taylorville, I 


(EVAR Yor eer ee eee Peabody Coal Co., No. 58, Taylorville, I 
SHARK 1GTON A GHO.) Be weer egy meine 2 eae ce ese eae ye a 

Ch'cago, Wilmington, Franklin C. Co., 332 S. Michigan Ave., Chicago, IJ 
EVAR ARIS 53). ON ey ee ete ee ee Joy Mfg. Co., Franklin, P 
TeV RAR\WARILIC, IIBINS Sie, oo Pyramid Coal Co., Pinckneyville, I 
TRUAIR AWD ISUNIDIGIO DY 228 oe ee 1414 S. E. First St., Evansville, In 
TBUNSU OIL Gy Oboe aes oe ke West Virginia Rail Co., Huntington, W. V 
RVASIGIN'S; HIE Supt. = =a eee Mine No. 1, Bell & Zoller, Zeigler, I 


HAT CHER, WB, Sls. Mor: =. 28 22232 eee ee 
International Shoe Co., 1505 Washington Ave., St. Louis, M 
HAWLEY, E. W. ---- American Powder Co., 20 N. Wacker Dr., Chicago, I 
AY DEN Coats? Gens Mors) on ee ) Sse te eee a 
Sahara Coal Co., 59 E. VanBuren St., Chicago, I 
HAYWOOD, ALANS. Wield Reps 2e200 ae oe ee ee ee 
U. M. W. of A., 408 Russell St., Peoria, 
PACES AG HOR GE diss. Vicq ba eee Rex Fuel Co., Albia, Io 
HE BLEY HENRY? B22. tee see SO ee ee ee 
Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 
HEDNRITZ eM We, Mer. BatteryaDivs, sane cs. ne 
Philco Radio & Telev. Corp., 3335 W. 47th St., Chicago, ] 
[SN APEISIUNKER MORINU SME 2 =e Franklin County Coal Co., Herrin, ] 
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Sev GUIDO: 2-2-2 2 Consolidated Coal Co. of St. Louis, Mt. Olive, Ill. 
BRS OI Nia ilies sa area he te ees Be el Sele Metropolis, Ill. 
Pe NDE RSON oR. xe Seth Sew ee 2 ee Be ee 
Ill. Sub-Div. Coal Code Authority, 309 W. Jackson Blvd., Chicago, IIl. 
HENDRICKS, FRANK E. _ County Mine Inspector, Star Route, Rushville, Ill. 
HENRY, J. E. ___ The Alton Railroad Co., 340 W. Harrison St., Chicago, Ill. 
HERBERT, C. A., Superv. Engr. _...____ Bureau of Mines, Vincennes, Ind. 
HERBSTER, C. L., V.-P. ____ Hockensmith Wheel & Mine Car Co., Penn, Pa. 
HERRINGTON, M. K., Sec. to Dir. _ Dept. Mines & Minerals, Springfield, Ill. 
Sr HDS ON BEDARIR: Yin Os toe ee ge Oke fee 616 Garden St., Peoria, II. 
BODEN Ceres) eter © oe Se Bell & Zoller Coal & Mining Co., Zeigler, IIl. 
BOS 2 OF Neko a Secy pee ee ih eke ee SO es oe eS 
Robert Holmes & Bros., Inc., 520 Junction Ave., Danville, Ill. 

Ren Gh OR Go wie SlstiMiopee tet sae ne i ee ae 
Beck & Corbitt Co., 1230 N. Main, St. Louis, Mo. 

BOL h JOHN: Supt, oo oo 22 Peabody Coal Co., Mine 24, Danville, Ill. 
BAL AE UI TR Deer weres. eset oe Se ee te oe 
Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, II. 

CEES We OEN 2) cq See eet un ee he a ee IR Ce) oy oe rey 
_ The Electric Storage Battery Co., 1058 S. Vandeventer Ave., St. Louis, Mo. 
mOMMERT: AUGUST J. 22s22.._.-.- Industrial Commissioner, Breese, IIl. 
ae SET OIMCATS HE Se Or Lr ee ce mee re ee eee nary wae gee 
U. M. W. A., District 12, 620 U. M. W. A. Bldg., Springfield, Ill. 

HURST, W. C., Senior V. tes eer ae eo et Re a OS cos RAD eee eee 
Chgo. & Ill. Midland Ry. Co., 821 Public Service Bldg., Springfield, Ill. 
JACOBS, CeDerGoneMer sae ie aero ee Se 
Utilities Elkhorn Coal Co., Dixie Terminal Bldg., Cincinnati, O. 

mMHS, D. G. _--___- (Mine Equipment), 332 S. Michigan Ave., Chicago, Ill. 
JAXON, GEORGE S. ___-_ Link-Belt Co., 300 W. Pershing Road, Chicago, III. 
JEFFERIS, J. A. _ Ill. Term. R. R. System, 710 N. 12th Blvd., St. Louis, Mo. 
RE EBON AON aoe iie tee i) oe eee 
Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo. 
MIEN GG Cie 2k Goodman Mfg. Co., 322 Clark Ave., St. Louis, Mo. 
RAGAN SV er RTGS pee eet ee Se ee Ske pe eee eee 

_ Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo. 
| ESSN OE TE Gc eae sel a a a eae Sree OOS pee 
Sullivan Machinery Co., Woodland Ave., Michigan City, Ind. 
OHNSON, WILLIAM J. _ St. Mine Insp., 403 S. Thomas St., Christopher, Ill. 
RMS TON, JooN2 CG. B....----- Bell & Zoller Coal & Mng. Co., Zeigler, Ill. 
SIGIR NIM fe ne ery. A ee ee 
J. A. Roebling’s Sons Co., 904 Olive Plaza Bldg. Se Tenis, Mo. 

SUS mIAN TDG ee Vice bres: Sst eee on a eee 
Wood Preserving Corp., Ayer & Lord Div., 80 B. Jackson Blvd., Chicago, Il. 
Ben BV eStinty == ee ee ee Valier Coal Co., Valier, Il. 
IE ARE Sh Se Soe Be SN ee es oe ees ee 
; Sanford-Day Iron Works, 417 E. Big Bend Blvd., Webster Groves, Mo. 
Se SOHN R. - . ....--- Old Ben Coal Corp., West Frankfort, Ill. 
mms JOHN’, ..__.-__--- U. S. Fuel Co., 306 Chandler St., Danville, Ill. 
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JONES, RALPH B., Student Univ. of Illinois, 405 E. John St., Champaign, I 
MOINS MIGNEIMDR Wi 2 eee eee Joy Manufacturing Co., Centralia, IJ 
JORGHENSON He Ee. Garis Consolidation Coal Co., Fairmont, W. V. 
JOY, DEWEY Ee Sales: Dept) ese. 4-2 ee 2 eee ee eee 

Sullivan Machinery Co., 400 N. Michigan Ave., Chicago, I 


HOME ROSIE SUIT, ee eS eee Sullivan Machinery Co., Claremont, N. | 
= JOY GRRARLR See tere 2 sa en Bee a The Wood Preserving Corp., Marietta, Oh 
JOVCR MEHL TH Rise: oe ea ao ee 722 N. Grand Ave., W., Springfield, I 
;GISIOILI DIR, ID ky, 2 ke Franklin Co. Coal Co., 185 S. LaSalle St., Chicago, I 
TILA AR lah een Ahlberg Bearing Co., 2831 Locust St., St. Louis, M 


KEININ EID Ye" Fi iM ce Ptesa as 2 eer ee ee ee ee 
Kennedy-Webster Electric Co., 300 W. Adams St., Chicago, I 

KIDD? WIGETAM SB e228 So a ee ee a ee 
U. M. W. of A., 609 W. Armstrong Ave., Peoria, I 


IIONISIM DAN) TEUEINI RNC de oe Franklin County Coal Co., Royalton, I 
KS INAS Gi © Spee se re oe eee Klein Armature Works, Centralia, I 
PIKNOUTZEING AGE Sone eee ee et eee ee ee Joy Mfg. Co., Franklin, P. 


KOSI BADE Cad.5 VCS: = a S5 Soe eee et ees 8 eee ne, Sree 
Berry Bearing Co., 2715 S. Michigan Ave., Chicago, I 

KREUSSER Os Tis Die CUO Ysera Re 
Museum of Science & Industry, 57th St. and Lake Michigan, Chicago, I 

LA MENA, C. J. ___ Allen & Garcia Co., 332 S. Michigan Ave., Chicago, I 
LANGTRY, Wi, Dee Press 25.2 oe Se ee See een See Rr ee 
Commercial Testing and Engr. Co., 360 N. Michigan Ave., Chicago, I 
LAWRY, R. G. _ Roberts & Schaefer Co., 400 N. Michigan Ave., Chicago, I 
SACHS Boeke PRG it Be. ares wees Se Sere eee ner ey ane ee 
Egyptian Tie & Timber Co., 514 Rialto Bldg., St. Louis, M 

TUEVDIN UM, SSP Mor se ee Se ee ee 
E. I. du Pont de Nemours & Co., 332 S. Michigan Ave., Chicago, I 


MAH CAR Ias. Ele, By, sean Peabody Coal Co., 20 N. Wacker Dr., Chicago, I 
LE GORE, A. E., Sls. Engr. ___ General Steel Castings Co., Granite City, I 
LAIR S UNOPS Wl, oe ee eee See State Geological Survey, Urbana, I 
EDSAESIVANTENN Gr LD) S01) se eee Union Colliery Co., Dowell, I 
LETE, ACHILLE ____ Lete & Sons ,Coal Co., 129 S. Gilbert St., Danville, Ii 


ENW iL Sieg AyD) cis eee eee eee 1142 W. Lawrence Ave., Springfield, I 
BWR S ser) AGVE EOS 3 ey ee eee ee ees nee Peabody Coal Co., Taylorville, I 


ISB YSEUE SS CAPES Wic elise nes ee ee Eagle Packet Co., St. Louis, 
UND SIAC GH: Ol GR Se S io yee eee Rex Coal Co., Eldorado, 
TESTI SiACY os Witt Lig) 5 ats Seb ras Reese Se oe ee Vacuum Oil Co., Benton, | 


LOHR, CARL P., Repr., Automatic Reclosing Circuit Breaker Co.,..__._.-_-- 
455 Paul Brown Bldg., St. Louis, 

LONG OSH PCA 2 se ae eee Jeffrey Mfg. Co., Terre Haute, h 
IDOVIRAR, (En Os IES DY, I Jeffrey Mfg. Co., 832 S. Mich., Chicago, ] 
TEVA CS Gee Seale ee 5 Pea a a 7620 Essex Ave., Chicago, | 
MOINS VUACK@ = Soe ees. ee Bell & Zoller Coal & Mng. Co., Zeigler, ! 
LYTLE, GEO. F. __ Universal Lubricating Co., Schofield Bldg., Cleveland, 
NWEAIBIRVG SE Mis). 2 feos ok Bee 2 ek 
Equitable Powder Mfg. Co., 1625 Washington Ave., Alton, 
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Bee WIRD OS RaW. 2-2 Peabody Coal Co., R. R. No. 5, Springfield, Ill. 
POvwAN wGCORDON Mor Mining» Dept. 22-5 =) 
Mine Safety Appliance Co., Pittsburgh, Pa. 

MALKOVICH, M. __- Sullivan Machinery Co., 2639 Locust St., St. Louis, Mo. 
BEEING Irae ree AER pe ey eer Stree eae A Ree 7 Ride eet ne 
Egyptian Tie & Timber Co., 1803 Railway Exchange Bldg., St. Louis, Mo. 


LU LoSH SSOP GS OURS ON s Ee gs 2 See DuPont Powder Co., Springfield, Ill. 
MANCHA, RAYMOND ~ Goodman Mfg. Co., Halsted & 48th Pl., Chicago, II. 
BB he Gals 2022s e General Electric Co., 230 S. Clark St., Chicago, Ill. 
MARDIS, EARLE J. American Steel & Wire Co., 208 S. LaSalle St., Chicago 
St Shell) Sipt. arene oS ees Alcoa Ore Co., Belleville, Ill. 


Pea SH Ais wHARRY. estate Mine Inspector 2. 22222-2522 
1721 S. College St., Springfield, Ill. 

PARTIN, ENOCH, Asst. Dir. _-__- Dept. Mines & Minerals, Springfield, Tl. 
ELL eee IEG LUI) Se, ee eee ct we Pete RE eS ETL er i ee 
United Electric Coal Co., 307 N. Michigan Ave., Chicago, II. 

ein me) OM IN Pier SOD EN UD 2 ee see oe oe ee eo 
General Electric Co., 1110 Delmar Blvd., St. Louis, Mo. 

BO) heC he See Sup tie eo ee Crerar-Clinch Coal Co., DuQuoin, III. 
IcARTOR, GEORGE, Asst. Com. _____ Ill. Coal Operators Assn., Herrin, Ill. 
SeeMH OTE LRH iG ONG ross erie <1. te ee Ds ee 
Union Pacific Coal Co., 1416 Dodge St., Omaha, Nebr. 

OCIRTD DRAW S126 sod Se ae eee ee Oy ee ee ee oe nr reese 2 
American Car & Fdry. Co., Ry. Exchange Bldg., Chicago, Ill. 

SMUT) eI Then Gty Asst Geo lt seat ee ee a 
Illinois Geological Survey, No. 9 Georgian Apts., Champaign, IIl. 

Se CMNELY AR UD SON) Die Vicesbreste ces 2s ee pe ee 
Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago, IIl. 

BEES TH G Wik) wee tee ee a gs ou Safety Mining Co., Benton, III. 
ECLOUD, DOINGS E See ere iors, ek a Se ee eee ae 
Liquid Oxygen Eplos. Mfr., 119 N. Chestnut St., DuQuoin, Ill. 

Sirota Th) COT aul irea Finan eee Mae ate Sea Fe eae Neel ae Sa es 
Hulburt Oil & Grease Co., 429 S. Tenth St., Vincennes, Ind. 


[eCULLOCH, WAN EN ee ee William M. Hales Co., Linton, Ind. 
COUGH, BW. -----=- American Car & Fdry. Co., Terre Haute, Ind. 
BHLHATTAN, D. F., Saf. Engr. _....--_- Peabody Coal Co., DuQuoin, Ill. 


BEE: Shine PA ane ye fi ke ae ee chs eg See 
Bell & Zoller Coal & Mng. Co., 307 N. Michigan Ave., Chicago, IIl. 
SEEN i I Af Bat eae ote ee at Ba et ee 
Peabody Coal Co., 20 N. Wacker Drive, Chicago, III. 

ICFADDEN, JOSEPH __-__-_-_-_- Peabody Coal Co., Plaza Hotel, Danville, Il. 
SHADDEN, NAT., Div. Engr. --------- Peabody Coal Co., Taylorville, Ill. 


leGONIGAL, LAWRENCE J., Mine Rescue Station Supt. -...----------- 
245 Buck St., LaSalle, Ill. 


eGRAW, pC Aa Ee sa et RT eh Sent 
Westinghouse Elec. Mfg. Co., 7571 Hoover St., St. Louis, Mo. 
eGURK, SAME Supt: 22... Mt. Olive & Staunton Coal Co., Staunton, III. 


(KENNA, THOMAS __ State Mine Inspector, 1307 N. Gilbert, Danville, Il. 


When buying, please consult the Advertising Section. 
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IMCW:ARBINGSACE BS URre some et 2 pee Sten nme Coal Stripping Co., Marion, I 
McLAR ENG W ooertee =: Go = ee eee eee Binkley Coal Co., Linton, In 
McPHAIL, ROBT., Mine Mer. _____ Peabody Mine, No. 18, W. Frankfort, I 
ICRA DIN (Ce Wie, (Ding Stiles == ee eee Peabody Coal Co., Marion, I 
MKOSISHDIRIRG, AUNWUSIS, IDI 2 ee Dept. Mines & Minerals, Springfield, I 


INGOTS SINR iO EEN Hesse orcs ene ee ee 
Robins Conveying Belt Co., 37 W. VanBuren St., Chicago, I 
ID ON ISH ERA a IS) = oe Boe Bee The Jeffrey Mfg. Co., Terre Haute, In 
WUD MUSIsh OMIA, ——— Peabody Coal Co., R. R. No. 5, Springfield, I 
MELVILLE ¢ Ja Book WVice-Préss 224-22. ee ee 
United Electric Coal Co., Adams Building, Danville, I 
MEYER, BRUNO F., Dis. Supt. __ Cons. Coal Co., of St. Louis, Staunton, | 
IVUERYGRHRs @rAs eee ee Consolidated Coal Co. of St. Louis, Mt. Olive, I 
MILLER Axe Us sAssoc; Mn hiner, 222 = ee = ee eee 
U. S. Bureau of Mines, LaPlante Bldg., Vincennes, In 


MiG HR Ds He iraimmastere =e = =e Illinois Central Railroad, Herrin, |] 
WOO PIG DRM DASH OU De ee eee Franklin County Coal Co., Herrin, I 
UDG die 14 Se Mines Equipment Co., 4363 Duncan, St. Louis, M 
MiLGHRARICH Wess eCyae ae ee eee Hillsboro Coal Co., Hillsboro, ] 
EARLS KOLO ORS KONSIN ICH Se oe ee eee eee sone Litchfield, ] 
VOLT © R Ta es Ace Geese re he ee Burton Explosives, Inc., Mt. Vernon, |] 
MERCH BET. CD RAG = oe ee ee eee Transportation Bldg., Urbana, ] 
WOU NIRS SAINI BSI ONWS Us Sue eh Moffat Coal Co., Sparta, ] 
MOFFATT, H. A., Sec.-Treas. _ Dooley Bros., 1201 S. Washington, Peoria, ] 
POON Sah GOS I dh ee Se ee Colonial Apt. Hotel, La Jolla, Cal 
MORGAN; F.'O:, Chief Clerk ie 3552 Sas 2s? Se ee 
Peabody Coal Co., Mine No. 18, West Frankfort, ] 

MORRIS, JOSEPH Dept. Mines & Minerals, 11 S. Mulberry St., DuQuoin, ! 
MORRIS) INES ONG © hae n ones Sahara Coal Co., Harrisburg, - 
MORROW. J“ B. Mer) i@oallPreps 225 ee ee 


Pittsburgh Coal Co., Oliver Building, Pittsburgh, ] 

MOSES, HARRY M., Gen. Supt. ______ U. S. Coal & Coke Co., Gary, W. V 
MOSES “THOS. hres a2 hae 2 eee ee ee ee 
H. C. Frick Coal Co., 1863 Frick Bldg. Annex, Pittsburgh, ] 

MULLEN, E. C., Pres. ____ E. C. Mullen Co., 2525 W. 21st St., Chicago, 
MULLINS, T. C., Pres. 
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago, 

MUNRO: Gs. Wo. 2352228 ees BSF ee ee re 
National Armature & Elec. Wks., 8008 S. Michigan Ave., Chicago, 

a MUU RAYE HT WG Fi oe er ie as oc ee ne ie ee Equality, 
NEFA DA Vila vAtssty Mlinie> Mio yrs 0S ie ete 
Consolidated Coal Co. of St. Louis, Mt. Olive, 

BNTEDTES ON wil seu © eo ae ene eye Beall Bros. Supply Co., Marion, 
INI WEGHIRIN HE: Sil tess = Se eo eee oe Peabody Coal Co., Taylorville, 
INTCH OES ONS HER see ee ee ee University of Illinois, Urbana, 
NTE DRINGHAUS, 2 Ra Ce os Ong ol apres ee ee 


A. Leschen & Sons Rope Co., 5909 Kennerly, St. Louis, ° 


When buying, please consult the Advertising Section. 
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© TELLASHOUN a iG, TY Ds 158 chs, cree mt re, SR es nL ae en eT 

Carterville Coal Mining Co., 714 W. Main St., Carbondale, III. 

SAAR Ob HS ib elope Moremantes.). ee eee ee eee 

Peabody Coal Company, Mine 24, Danville, Ill. 

NOYES, J. A. __ Sullivan Machinery Co., 400 N. Michigan Ave., Chicago, Ill. 

NUCKELS, C. E. _____ Post-Glover Elec. Co., 221 W. 3rd St., Cincinnati, O. 

EIGN, He Whe so Pillsbury Flour Co., 912 S. Theresa, St. Louis, Mo. 

YBRIEN, FRANK American Cable Co., 114 S. McKinley St., Harrisburg, Ill. 

)BRIEN, WILLIAM, Asst. Mine Mer. __ Peabody Mine, No. 24, Danville, Ill. 
AON NOR SEH LELE ES et SNOpaSUp tauren see eee 2 cere en ee 

Westinghouse Elec. Mfg. Co., 717 S. 12th St., St. Louis, Mo. 

JGDEN, WALTER H. _-_ Lubrite Refining Co., 900 S. 5th St., Springfield, Ill. 


CLIEL: AROS Of ee a ee ee eres Franklin Hotel, Benton, III. 
SNOT CHAS, 2.2222 DuPont Powder Co., McCormick Bldg., Chicago, III. 
BeIDEVAM cRevd.s Gen, More. 62222 082.8 Centralia Coal Co., Centralia, Ill. 
IRD, MARK, Mine Mer. ___ U. S. Fuel Co., 1622 N. Gilbert St., Danville, Ill. 
Be OUIUK RS J OHNw2 2 Soe eee ee 303 W. Lindell St., West Frankfort, II]. 
PEO WRK EH. PHTE 2222005) ssc William Hales Co., West Frankfort, Il. 
BLOOLE, COLONEL E. ___-__- American Coal Cleaning Co., Welch, W. Va. 
BeORSTREDT. Jo-W. 2222... -5-_- National Electric Coil Co., Columbus, O. 
-ELTIER, M. F., V.-P. ___ Peabody Coal Co., 20 N. Wacker Dr., Chicago, Ill. 
29ENWELL, WARREN, Pres. _______-_-_ Penwell Coal Mining Co., Pana, Ill. 


-FAHLER, F. S., Pres. _ Superior Coal Co., 400 W. Madison St., Chicago, Ill. 
HILLIPS, EDGAR R., Salesman, Tyson Roller Bearing Co. ____-_____-_-_- 
3301 Meadowcroft Ave., Mt. Lebanon, Pittsburgh, Pa. 
"HILLIPS, SRO SNS Ware Sui teers nc eee eer en See RO et, ee ee 

Superior Smokeless Coal & Mng. Co., Tahona, Okla. 


ICKARD, SAREE Se x) SW Pre Ses Fos! Mt. Vernon Car Co., Mt. Vernon, III. 
SEMEL NN ent. rah ee Economic Investigator, Odin, II]. 
LUMLEE, PAU RELIC ene wel Cee ee reg ee te Cambria, II. 
‘OLING, CV Renn ee te oe Re eS oh A ee eA ee ee 

Evansville Elec. & Mfg. Co., 600 W. Hichel Ave., Evansville, Ind 
rt, DAC SUD bari See Sey Superior Coal Co., Gillespie, Ill. 
BER OH. Ay oe oe 5 oe Hercules Powder Co., Box A-22, Peoria, Ill. 


BC CAS me icchemling rs: oor = 2 See 2 Bee 
Allen & Garcia Co., 332 S. Michigan Ave., Chicago, Ill. 


RITCHARD, Wise ois Ono Se re eee Goodman Mfg. Co., St. Louis, Mo. 
See rOR, PETER =._._.....----.--- State Mining Board, Marseilles, Ill. 
SHR TT, R. Pi2s-2- Timken Roller Bear. Co., 2534 S. Michigan, Chicago 
Bn 13D) Aes Be Bell & Zoller Coal & Mng. Co., Zeigler, Il. 
SDENT, NORMAN ._--------- Crescent Mining Co., Box 23, Peoria, III. 


REN IMCYS PHO Re os 2k ee ee eee 
Consulting Engineer, Rockefeller Building, Cleveland, O. 

EBBEMAN, EDWARD, Sales Mgr. -------------------------------- 
Universal Atlas Cement Co., 4303 Grand Ave., Western Springs, IIl. 
SSIEUR, B. F., Treas. ____ Central Mine Equip. Co., Webster Groves, Mo. 


BNO hia? Wiect. 6 eo eee ee eee oe oe 
Peabody Coal Co., Mine No. 18, West Frankfort, Il. 


When buying, please consult the Advertising Section. 
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REEDS PRANKSH hs 2. sa a eee State Geological Survey, Urbana, I] 
REED, PAUL ____ State Mine Examiner, 1701 S. Spring St., Springfield, I 
REITHER, E. C. ____ Timken Roller Bear. Co., 416 Craig St., Pittsburgh, P: 
TRIO Ne les Jee, WGGNE, 2 Peabody Coal Co., Marion, I 
FRUELEN GO Hig hp ee ee eee Duncan Fdry. & Machine Co., Alton, I 
TR GEA AU ER Res ee mee ee yea General Electric Co., Carterville, IJ 


RIPACHK Gildea SalestMer (2222-5 SSeS ee 
Cosgrove & Co., 310 S. Michigan Ave., Chicago, I 

RITCHIE, JAMES, Asst. Mine Mer. ____ Peabody Mine No. 24, Danville, IJ 
ROBERES> AR TAURG Lin ok Stee ee en ee Se ee 
Hulburt Oil & Grease Co., 210 W. Fifth St., Benton, I 


IRONS SIRI BURGE he State Mine Inspector, Box 15, Edinburg, I 
ROBERTSON, C. E. _ Westinghouse Elec. Co., 20 N. Wacker Dr., Chicago, IJ 
RODENBUSH, JAKE, Asst. Mine Mer. ___ Peabody, No. 24, Georgetown, I 


RODENBUSHS DORING SS tote ees ae as ee ee 
Chicago, Wilmington & Franklin Coal Co., West Frankfort, I 


TES © GBR SS sy eked OS corre ee eee ee Mine Rescue Station, Herrin, I 
RODEO SA Mia S ee cee ee Egyptian Powder Co., Herrin, I 
ROMAN, F. W. ___ 332 S. Michigan Ave., Hercules Powder Co., Chicago, IJ 
RONK: Retr ee ee ee ee Dorthel Coal Co., Hanna City, I 
IROSAUAISING, JeNbiGlel 2 = oe ae Daly & Craib, 418 Olive St., St. Louis, M 


ROSS; JOHN: Hi tosee eo oe ee ee ee ee 
Egyptian Tie & Timber Co., 1806 Railway Exchange Bldg., St. Louis, M 
ROZANSKI, Mae Mine: Mery) lee ooo es ee eee 2 eee ee 
Peabody Mine No. 8, 524 S. Cherokee, Taylorville, I 

RUSSELE, Wis Hey Biche os! oe ee eS ee ee ee 
Consolidated Coal Co., 608 Eddy Bldg., Saginaw, Mic 

IRM MUIHOXEAN. Aj, Ab eee Bureau of Mines, 22 Light St., Baltimore, M 
RUDLED GEFs W Ada DER ey WilCe- best a eae 2 
Binkley Coal Co., 230 N. Michigan Ave., Chicago, I 

“RYAN JOHN. T.V.-Ps and? Geis 2s 2 wee eee) oe ee 
Mine Safety Appliances Co., Pittsburgh, P 

RUYSCAINES Wo See oes a tee ee ee emer 3209 Washington St., Kansas City, M 
SACK BAUER, L. As Coak Prats Mer) S222 22 aos ee ee 
Missouri Pacific Railroad Co., St. Louis, M 

SVC bATR. GU YsiNtie ea ene ys eee Safety Mining Co., Benton, I 
“SANDOE, Ci J:; V.-PsandeGiMoe os= so) eo ee ee 
West Virginia Coal Co., Boatmens Bank Bldg., St. Louis, M 

SANDOH, RICHARD Dy, Chicf Engineer 32-20-52 eee 
West Virginia Coal Co. of Mo., Boatmen’s Bank Bldg., St. Louis, M 

SAY TOR. Ai Ni Pires! 287 Seen ee BD ea Dae hs in eee 
Saylor Tie & Timber Co., 2121 Railway Exchange Bldg., St. Louis, M 
SCHOEN, W.. H., JR4 Presiess ee hee ee ee 
Pittsburgh Knife & Forge Co., 718 Park Bldg., Pittsburgh, F 
*SCHONTHAL, Bone. Pres, - ees o 55. eee oe ee ee 
B. EK. Schonthal & Co., Inc., 28 East Jackson Blvd., Chicago, I 

BS ClO NADEVAI Ds Ceeres. =e West Virginia Rail Co., Huntington, W. V 
SIGISKON USUAL, GROG PBL 28 EK. Jackson Blvd., Chicago, ‘ 
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eG OMMR= Ds Rae oe ose we Centralia Coal Co., Centralia, IIl. 
SCHOONOVER, FRED __-_ State Mine Inspector, Route No. 1, Carterville, Il. 
SCHREIER, G. A. ___ Schreier Elec. Co., 1508 E. Main St., W. Frankfort, Ill. 
PUL we eH Supty see ee oe Binkley Mining Co., Clinton, Ind. 
BPEL IEs a mE EC AUN Ke wees eee gn ee Sas Oe Binkley Mining Co., Clinton, Ind. 
POEM CZ De Mee Se ee Cent. Ill. Public Service Co., Springfield, Ill. 


Pee CEH HR HOW AR Di Janes eels SA Se Cis Ld ee ey 
Joyce-Watkins Co., 400 W. Madison St., Chicago, Ill. 

PO Tahoe Gm Wie Cal eSmiyh otter ee te oe hee es ee LS Sle ye eee a 
Timken Roller Bearing en 3300 Lindell Ave., St. ri Mo. 


BRENIG LY celia ACD Vil N Seep een Sees oe State Mine [reposted Troy, Ill. 
BAUS, yO Cosgrove & Co., 310 S. Michigan Ave., Chicago, III. 
BCA VCP Ao ERAN Geet yee ee ee Se Superior Coal Co., Gillespie, II. 
EVER, L. G., Asst. to Pres. ____ Mt. Vernon Car Mfg. Co., Mt. Vernon, IIl. 
PAGCKHERORD,. Ns Po fo. 2-22. — Friedman-Shelby Shoe Co., St. Louis, Mo. 
BVA HR, GLENN A.; Pres, 2.-s252-5---2-5-- 3. Pana Coal Co., Pana, Ill: 


Be RA GH Ue Ge Wlects a. nek be a Se ee eee Se, 
C., W. & F. Coal Co., 702 W. St. Louis St., West Frankfort, IIl. 

RIENICAUUSm No Wen Abe ceh ihe ee ee es eee ek ce 
Franklin County Coal Co., 185 S. LaSalle St., Chicago, III. 

HERIDAN, H. A. Davis Emerg. Equip. Co., 440 W. Washington St., Chicago 


RSV eae oe ee ee eee A Celeb. Cos Marion ils 
MEESON? Oe 225.2 = Mines Equipment Co., 4363 Duncan, St. Louis, Mo. 
NTNU YL RAR De ee Standard Coal Co., Wheatland, Ind. 


Sle itme WALE RISC AMT OTs. ae 2 we ee eo BS ee ee 
American Cable Co., 400 W. Madison St., Chicago, IIl. 

Selling @apiViewv esearch ©AGs0CM tee ea eee ee ee 
U.of 1.5214 Transportation Bldg., Urbana, III. 

Sener (SH Ose eeManecGuptacce esa = = a ae ee ee ee 
Peabody Coal Co., Mine 57, 1800 Whittier Ave., Springfield, Ill. 

Bam ELAR Yan =. oe Consolidated Coal Co. of St. Louis, Mt. Olive, III. 
MaIrH, HARVEY E., Mne. Engr..__..--- 624 S. Ross St., Santa Ana, Calif. 
Rae eT) Smee eee er Pe a eo i ee eee 
Chgo., Wilmington & Franklin C. Co., 332 S. Michigan Ave., Chicago, III. 
MITH, W. G., Mine Mer. ___-_- Matthiessen & Hegeler Zine Co., LaSalle, Ill. 
Bere G GEO ee ee 824 S. Park St., Springfield, III. 
NEDDON, JAMES, Asst. Mine Mgr. __ Franklin County Coal Co., Valier, Ill. 
BRONCO) Neh Ee OmmViCe-Press ae oe oo ee eee eee ee 
Panther Creek Mines, Inc., 607 1st National Bank Bldg., Springfield, Ill. 
BON G ma emVice-Precse =) epee oe ose 2 ee ee 
Panther Creek Mines, Inc., 607 1st National Bank Bldg., Springfield, Il. 
BNL N MELT SEAGER ods, 558 eee 2 ee oe ee ee 
Panther Creek Mines, Inc., 607 1st National Bank Bldg., Springfield, Ill. 
mins BYRON. Supt. ...--.-2-=2-- Truax-Traer Coal Co., St. David, Ill. 
DEMS CaN acre Pred il it hock ose Se ee eee eee ee 
Coal Sales Co., 307 N. Michigan Ave., Chicago, III. 


Sea WAPD, G). B; Mech. Engr. -.-------+------------4-++--=--=-— 
American Mining Congress, 439 Munsey Bldg., Washington, D. C. 


When buying, please consult the Advertising Section. 
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SS PATHITS PA Waratre cert eee ey eres Cpe Old Ben Coal Co., West Frankfort, I 
SERICHRA Ca ba s==— Hercules Powder Co., 283 Wydown Terrace, Clayton, M 
STARHK #Re Bs Mield Mer. 2 22222 eee wee ae. eee ee 

Old Ben Coal Corp., 230 S. Clark St., Chicago, I 
STARKS 2c eWSUpts 2 = 22 See eee Peabody Coal Co., Taylorville, I 
STEDELIN, JOHN W., Pres. _ Marion Co. Coal Co., 725 S. Elm, Centralia, I 
STEFFENS, A. B., Pres. Ind. & Ill. Coal Corp., 309 W. Jackson Blvd., Chicag 


STH TG RR AeA) oe Gt sues ee Pyramid Coal Co., Pinckneyville, I 
STHELING, He Cy 222 Union Carbide Co., 30 E. 42nd St., New York, N. ‘ 
SHU BMWADINIS 5 1S ys shee Union Colliery Co., Union Elec. Bldg., St. Louis, M 


STINTON, WM. S3: Assts. SIs.) More 2 Sea ee ee 

Vacuum Oil Co., Inc., 3504 Washington, St. Louis, M 

+STOCKETT, THOS. R., G. M. - Spring Canyon Coal Co., Salt Lake City, Ute 
SOWA: Deed © EUN ee ne Wasson Coal Co., Harrisburg, I 

STUARTS DAVID 5) Svaces Vira ee lin's to eC toys ee esa ee 

116 N. Missouri Ave., Belleville, I 

STUIAR'T, HEM Bs (SOC y t ee ae S ee 

Illinois Coal Bureau, 309 W. Jackson Blvyd., Chicago, I 

SHUR SU ONTCVSUNID RM EUAIRIRNE WR oo 2 oe Standard Oil Co., Marion, I 

SUTOR, DON M., Mer. __ Sullivan Mach. Co., 2639 Locust St., St. Louis, M 

SWALLOW, H. A., Pres. __ United Elec. Coal Co., Adams Bldg., Danville, I 

SWANSON (Ca Wes Salley Mies = pee eee es ee ree ee 

Illinois Powder Mfg. Co., 1752 Pierce Bldg., St. Louis, M 

SVHRSevACOB esas Western Powder Co., 825 Jefferson Bldg., Peoria, I 

TAGGART, MICHAEL -------------------------_-- == -=-=-------==8 

Dept. Mines & Minerals, 2116 Forest St., Eldorado, I 

RAR IA CH) Ash Cxon ce 2a Pe Ree > Seep 

Consolidated Coal Co. of St. Louis, Route 2, Box 86, Staunton, I 

TAY GOR) He Hey Press os gee or Bias Sth eee ee eee a ee 

Franklin County Coal Co., 135 S. LaSalle St., Chicago, I 

=TAY LOR, H. H., Jr: _ Franklin Co. Coal Co., 135 S. LaSalle St., Chicagowal 
TEMPLETON, ROBERT A. _ Templeton Coal Co., 311 N. State, Sullivan, In 

SD HLES > HODNR Yes o/s an Se cis a a ee Rg ee 

Portable Lamp & Equipt. Co., 405 Penn Ave., Pittsburgh, P 

ES ETUDES SS BONS 6: Gr BERR Des ea ee pe ere 

Illinois State Geological Survey, 505 W. Vermont Ave., Urbana, I 

SREIOWVEAS Gs: Wit 2 Seon ee a ee ee ee Valier Coal Co., Valier, I 

DHOMAS, JEFFERSON -2242205 0) Sa ee 

825 Jefferson Bldg., Western Powder Mfg. Co., Peoria, I 


HET OIMEANS RS Te ee ee eee U. S. Fuel Co., R. R. No. 8, Danville, I 
*THOMAS, T. J., Pres. __ Valier Coal Co., 547 W. Jackson Blvd., Chicago, I 
THOMPSON, JOHN, Asst. Mine Mer. ___ Peabody Mine, No. 24, Danville, I 


PPHOMPSON J... 1.) Press sac tea ed 2 ee ee ee a ee 
Koppers-Rheolaveur Co., Koppers Bldg., Pittsburgh, F 


THOMESONGR.C A‘ 4222 25 oe 2 ee eee Hercules Powder Co., Collinsville, 

REL OMES ONG Rt Eee DL V.n Vor eee Cent. Ill. Public Service Co., Marion, 
jae By 1 Biee AND ee eee a ee 7126 Northmoor Drive, St. Louis, 

ROBINHO WAR Dae soe eee ae Coal Stripping Co., Pinckneyville, ] 


When buying, please consult the Advertising Section. 


TTT IENGOUL Sea TNCIENGG ONGSe Lally Ue ore Gy 


SE NNIGHS Che Haw hietahnors geet |e” Sone eee ee i ee 
United Electric Coal Co., Adams Bldg., Danville, Ill. 

PTOVEY, STEVE, Asst. Mine Mer. _____ Peabody Mine, No. 24, Danville, Ill. 
SeeAD Wii ieee Ae Genre Sup tate e ce aan cee ee oes ie i eee 
Chicago, Wilmington & Franklin Coal Co., Benton, III. 

COE GRR IRC HD) 2 oa ae eee ore eee Peabody Coal Co., Taylorville, Ill. 
BLOGHER: TDs. 22 ase Consolidated Coal Co. of St. Louis, Mt. Olive, Il. 
Be MYer OSE DHe he Sales MCD meen ta ee eee ot el hee att 
Macwhyte Co., 5739 Broadway Terrace, Indianapolis, Ind. 

ae EH Legh. «A Sst Director eee se ey ee ee eS 
Museum of Science & Industry, 57th St. & Lake Michigan, Chicago, Il. 
BS SL ON Peel og ey erie nnn on fo Wire See ee eR os 
Electric Storage Battery Co., 1058 S. Vandeventer Ave., St. Louis, Mo. 
ECS BO ae ee es = Consolidated Coal Co. of St. Louis, Mt. Olive, IIl. 
Senna Jak. sane rp Deptiis eee ee aoe een a. eh eee ee 
Peabody Coal Co., 20 N. Wacker Drive, Chicago, III. 

A SUATSCS BROWSIDLEAS EASHT GTi oc 59, Als Mies NRT aa AE ele Dee, a eee ee AO 2! 
St. Louis & O’Fallon Coal Co., 2001 Bowman Ave., East St. Louis, IIl. 
eer D ESE Dee Boe Cy Spee ene oer re ras be ol Te BAR Le Sk Oe 
_ Utility Conveyor & Mine Equipt. Co., 620 Tower Grove Ave., St. Louis, Mo. 
VOLTZ, GEO. P., Engr. _ Peabody Coal Co., 2025 S. Sixth St., Springfield, Ill. 
VON PERBANT, L. _ Allen & Garcia Co., 332 S. Michigan Ave., Chicago, III. 


BSD WALTER oH oe ee State Geological Survey, Urbana, III. 
BPO RO Ne ME WISi se. 228 se) oe Peabody Coal Co., Springfield, Ill. 
WALKER, ROBERT, Mine Mer. _______ Peabody Mine, No. 24, Danville, II. 


eS EIMEET OIVVZAC? Da ees Eee re (er Re ee Se ee Ae eee 
Sullivan Machinery Co., 400 N. Michigan Ave., Chicago, Ill. 

WANLESS, WU RMEDER Cnt) Ree elk eee Ae the Pe ee oe ee 
Peabody Mine, No. 58, 1521 Dial Ct., Springfield, Ll. 

VASSON, ial eA Scts Gen Miers 2 Wasson Coal Co., Harrisburg, Ill. 
WATERMAN, MAN teen Sete a L0G ey es pel oe See ae 
McNally Pittsburg Mfg. Corp., 307 N. Michigan Ave., Chicago, ill. 
TEES G IT 65 ee 8 ae West Virginia Rail Co., Huntington, W. Va. 
WAUGH, ROBERT, Mine Mer. ____-_- Franklin County Coal Co., Herrin, Ill. 
ARMIES DMR 1d RNG Di 2 i ee i es et ae Ee Se geen 
John A. Roeblings Sons Co., 205 W. Wacker Dr., Chicago, IIl. 
ET SUI CW al tage eg el Re oe ie ee ee 
Dept. Mines & Minerals, Rm. 1, Alexander Apt., Johnston City, IIl. 
WEBSTER, R. W., P. A. — Sahara Coal Co.. 59 E. VanBuren St., Chicago, IIl. 


WEIDLER, HON. ELMER, Sec. ___----- State Mining Board, Mt. Olive, IIl. 
TES UTEST: Cs I a DRE. re et nye eto Benton, III. 
Bee AbaVice=Pres, oo. 6a) Dae es oe toes ae eee 


Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, Il. 


BISSENBORN, F. E., Asst. Comm. --------------------------------- 
Illinois Coal Operators Assn., 4266 Arsenal St., St. Louis, Mo. 


Stor J., Trav. Auditor ____- Peabody Coal Co., Box 224, Marion, Ml. 
shy) CUARTIS 22 .2.2--2s Meyers-Whaley Co., Knoxville, Tenn. 
ae JAMES, Supt. -2------ Peabody Coal Co., Mine 48, Shelburn, ind. 


When buying, please consult the Advertising Section. 
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WEIDER es OH) Nig ee te ee Franklin County Coal Co., Royalton, I 
WIEDERANDERS, E. O. Jeffrey Mfg. Co., 1609 W. Cook St., Springfield, I 

WILCOXSD Di itGus e222 55 ee ae Superior Coal Co., Gillespie, I 
Wi COXS ON Rend gee P. O. Box 56, Saree io. Coal Co., Springeeldl I 


WILDMAN) Wc ¥ Ge Prattio More. cae eens. 22 oe 8 eee eae eee 
Illinois Coal Traffic Bureau, 309 W. Jackson Blvd., Ghiceee I 

WILDKEY, PREDSS.SeCyi 2a eee ee no 2 ee ee 
Illinois Coal Operators’ Labor Assn., 309 W. Jackson Blvd., Chicago, I 
WILREAMS < GARNER SVs Pana bees a eee ee ee ee 
Cabin Creek Consolidated Coal Co., Kayford, W. V 


WAU UIPAUWISS WRONG. Shite, s---225- 20 3- Ill. Mine Rescue Station, Benton, I 
Wile GEAMSON Ih Hae ee ae 410 W. Tremont St., Hillsboro, I 
WETICE HG eran Wp tee ee ee Truax-Traer Coal Co., Elkville, I 
WIGS S DON ASS tye Mim en Mice ers ee ee Peabody Mine, No. 24, Danville, I 


AY 10g ESTs ore ease By izyee hh bl) 01 rh en eee ees ee yen ae dee Ee eee oe ole ee 
Peabody Coal Co., Public Service Bldg., Springfield, I 

WWD TS COIN ad sp Spee oad epee he Se ee Ohio Brass Co., Mansfield, | 
WILSON, JP Wie Heine ery <2 at ee So ere a te ee ee 
McNally-Pittsburg Mfg. Corp., 307 N. Michigan Ave., Chicago, I 


WILSON, ROBERT S. ___~ Consolidated Coal Co. of St. Louis, Staunton, I 
\KAUMUN EM ISVAUDAM BE IGG Nese oe ke ee Valier Coal Co., Valier, I 
WEIN GOW ie Eat eaten eye ee eee Wasson Coal Co., Harrisburg, ] 


WOODS SHENBRYACIANE RS. Se See Oe Bee ee 2 Bee eee 
Sahara Coal Co., 59 E. VanBuren St., Chicago, ] 

WOOSLEY, CLYDE W., Ch. Clerk __ Pyramid Coal Corp., Pinckneyville, 3 
WAR GET 1D sl) ee see Central Illinois Public Service Co., Marion, } 
WRIGHT, JOHN, Supteinspection:& Delany S22ee ae eee 
Ayer & Lord Tie Co., Carbondale, ~ 

YERKES, J. H. ---_ Keystone Lubricating Co., 414 N. 4th St., St. Louis, 
WAGON OUNKE Ny WIG = ea Central Illinois Public Service Co., Springfield, — 
NAOLOINKE CE LOn iD Winks -2 oe ee Se Peabody Coal Co., Marion, | 
YAONWIN Es 106 Wg. WhGESIP AOS, <2 eee ee Pittsburgh Coal Co., Pittsburgh, ° 
YOUNG, WILLIAM 222 _— Peabody Coal Co., 814 E. Ash St., Taylorville, 
SMOWN GS Wis Pet iG 5 Sasa aaa eee ane er Crescent Mining Co., Peoria, 
*ZELLER, HARRY, Vib yes ee West Virginia Rail Co., Huntington, W. 
AINK GRAF, Js Ws. Dist. Mer 2228 ee oe ee eee 
Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, 


* Life Members. 
+ Honorary Members. 


When buying, please consult the Advertising Section. 


Inu Loving Remembrance 


of our good friends and fellow members: 


WILLIAM ORTMAN 
S. W. FARNHAM 
H.C. ‘PERRY 

A. J. SAYERS 

C. E. KARSTROM 
JOSEPH D. ZOOK 
EDWARD CAHILL 
JOSEPH VIANO 
JOHN ROLLO 
DAVID I. ROCK 
WM. HUTTON 


FRED K. CLARK 


February 22, 1931 
March 12, 1931 
April 13, 1931 
October 11, 1931 
March 24, 1932 
May 28, 1932 
August 4, 1932 
December 12, 1932 
February 6, 1933 
August 2, 1933 
August 18, 1934 


October 24, 1934 


who left the world better for their 


having lived in it 


ADVERTISING 
Sel LOIN 


To Our Members: 


Please go over this section very 
carefully and take note of our very 
good friends, who are helping us to 
issue this book. Do not forget them 


when you go shopping. 


A TRIBUTE 
To 
A LOYAL FRIEND OF 
THE INSTITUTE 


FRED K. CLARK 


BORN 
September 26, 1887 


DIED 
October 24, 1934 


Hulburt Oil and Grease Company 
PHILADELPHIA, PA. 


HERCULES 
EXPLOSIVES 


DYNAMITE 
HERCOMITE 

GELATIN 

GELAMITE 
PERMISSIBLE POWDERS 
BLASTING POWDER 
PELLET POWDER 
ELECTRIC BLASTING CAPS 
ELECTRIC SQUIBS 
ELECTRIC IGNITERS 
BLASTING CAPS 
SAFETY FUSE 
BLASTING MACHINES 


HERCULES POWDER, COMPANY 


INCORPORATED 


WILMINGTON, DELAWARE 


McCormick Bldg. Railway Exchange Bldg. 
Chicago, Il. St. Louis, Mo. 


In reading these pages we imagine you 
first want to see what the Institute has been 
doing the past year; second, who are mem- 
bers supporting the Institute and making 
possible the carrying on of its important 
work; and third, who are the advertisers 
and what they make. 


We are proud of the fact that it has been 
our privilege and pleasure to have a part 
in the undertakings of the Institute. 


May the year 1935 see greater things 
accomplished by your organization. 


Egyptian Iron Works 


Plant and Sales Office 
MURPHYSBORO, ILL. 


Manufacturers of 
Reid Safety Frogs, Standard Switch Materials, Cage Parts, 
Mine Cars Complete, Wheels, Push Cars with Light Wheels, 
Boiler Castings, Shaker Driving Equipment, Bronze, Brass, 
Semi-Steel, Gray Iron and Steel Castings. 


Write for further information or ask 
our representative for details. 


Equitable Powder Mfg. Company 
Egyptian Powder Company 


East Alton, Illinois 


ALTON BLASTING POWDER—For forty-two years the name 
“Alton” on a keg of blasting powder has been a guarantee of 
quality of the powder, and an assurance to users of excellent serv- 
ice. Alton B Blasting Powder is manufactured in all the standard 
sizes. 


ALTON PELLET POWDER—This form of packing B Blasting 
Powder is designed for greater convenience and safety. It is packed 
in wooden cases and in parafhin paper cartridges like permissibles, 
and has all the conveniences of permissibles. 


ALTON PERMISSIBLES—Recommended when the mining con- 
ditions do not permit the use of granular or pellet powder. We 
will be glad to furnish expert advice on the grade of Alton Per- 
missibles best adapted to your coal. 


“PROTECTO” SPOOL ELECTRIC BLASTING CAPS— 
greatly reduces the danger of transporting and handling electric 
blasting caps. This new method of packing affords an important 
safety feature that every user of explosives should consider. ‘The 
packing is also designed to facilitate priming by avoiding the diffhicul- 
ties with tangled wires. ‘‘Protecto Spool” Electric Blasting Caps 
are made in two strengths—No. 6 and No. 8. 


ALTON BLASTING SUPPLIES—A complete stock of all blast-. 
ing supplies used with explosives is carried in our magazines. Imme- 
diate delivery can be made of Blasting Caps, Safety Fuse, Blasting 
Machines, etc. 


Alton Explosives—made in Illinois 


We Manufacture 
Steel and Gray Iron 
Castings 


of all descriptions 
Conveyors 
Elevators 
Cages 
Tipple Equipment 
Mine Car Wheels and Axles 
Steel Mine Car Wheels 
Roller Bearing Wheels 
Plain Bearing Wheels 
Timken Roller Bearing Wheels 


DUNCAN 


FOUNDRY & MACHINE WORKS, Inc. 


Our wheels cast from electric furnace iron have greater 
strength, closer grain, and deeper chill. 


INSURE LOWEST WIRE ROPE COST 


Performance records in endless 
number prove that 


ROEBLING “BLUE CENTER” 


insures safe service at 
minimum cost. It is the 
finest wire rope money 
can buy. 


John A. Roebling’s 


Sons Company 
Trenton New Jersey 


DOOLEY BROTHERS 


Manufacturers of 


SUPERIOR MOUNTED ELECTRIC 
COAL AND ROCK DRILLS 


Peoria, Illinois 


Write us for our bulletin No. 5 giving prices 
and description of our different type drills. 


MINING MACHINE BIT STEEL 
MINE SUPPLIES 


Mining Equipment 
Parts and Supplies 


Manufacturers 


Trolley Wheels Bronze Castings 

Trolley Harps Oilless Bronze 

Trolley Splicers Loader Parts 

Locomotive Bearings Mining Machine Bearings 

Journal Boxes Steel Castings 

e 
Distributors 

American Brake Shoe and Fdy. Co...... Brake Shoes 
American Manganese Steel Co.......... Welding Rod 
Ohainm bel th Cone tetera elt ero Conveyor Chains 
Miamond. Cham ‘Mig. Co... 6. 6s. Roller Chains 
PeNeral electric UCL0s sis, eae sats shinee ts Locomotive Parts 
Generale GablesCoaeiiane aeons ee eae Super Service Cable 
Rl auicke Milo e COs esas tok oes ie new aie Loco Tire Heaters 
BEV OER EOr EG re nv eb. fact a Geiie ts. s 04 ek Steel Loco Tires 
EG NESTS MUCONDatet eet he a ood eT ina. dee ia A. V. C. Cable 
Smee Fel rrGustries peace ss ore oe oo tere ts fattes« Ball Bearings 


Automatic Reclosing Circuit Breaker Co. 


SERVICE 


Evansville Electric & 
Manufacturing Co. 


600 W. Eichel Ave. Evansville, Ind. 
Phone 2-3991 


ca | 


The WEST VIRGINIA 
RAIL GO. 


Twenty-eight years of Service to the Coal Mining Industry 


DEPEND ON IT-- 


That West Virginia Mine Ties will hold your 
track securely in place no matter how often it is 
moved and relaid. 


See i? 
Thai 


cin ~it holds 


RAILS — FROGS and SWITCHES 
STEEL TIES — REINFORCING BARS 
SHAPES 


District Sales Agents: B. E. Schonthal & Co., Inc. 
59 East Van Buren St., Chicago 


Mills and General Office 
HUNTINGTON 
WEST VIRGINIA 


COOL CAPS... 


The fastest selling Head Protection in the Coal Mining Industry ... Why? 
Primarily, because they’re the most comfortable caps on the market. Be 
sure to see the COOL CAPS with the New Flexible Ventilated Forehead 
Band before you buy! 
Write for Our New No. 34 Catalog 
PORTABLE LAMP & EQUIPMENT CO. 
405 Penn Avenue : Pittsburgh, Pa. 

MANUFACTURERS AND DISTRIBUTORS OF SAFETY EQUIPMENT 


B. E. SCHONTHAL & CO., Inc. 
59 East Van Buren Street 
Chicago 


District Representatives 


The Carroll Chain Company 
Columbus, Ohio 


Makers of those 
Dependable Feed Chains 
for Undercutters 


Preferred for Quality and Service! 


WATT Steel Cars are ECONOMICAL 


A 140-cu. ft. water level 
capacity car for the 
Utah Fuel Co. 


A 133-cu. ft. water level 
capacity car for the Inde- 
pendent Coal and Coke Co. 


A 118-cu. ft. water level 
capacity car for the Kem- 
merer Coal Co. 


AND JUST SHIPPED RECENTLY 


A 140-cu. ft. capacity car of 
most modern design. 


LISTEN: One of these cars operates on an outside haul of 3,800 
ft. long with 0.65% (only a little over %4 of 1%) grade in favor 
of the loads. The motorman starts the trip, pulls down the trolley 
pole, and the trip then pushes the locomotive down to the dump. 


Watt Trucks With Anti-Friction Bearings—Of Course 


WATT CAR & WHEEL CO. 


Barnesville, Ohio 
Chicago Agents: B. E. Schonthal & Co., 59 E. Van Buren St. 
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The new 


COALMASTER 


w 


Our objective is to place your mine on a more 
economical drilling basis and to obtain for you more 
satisfied drillers. 


To accomplish this end most effectively, we 
make the largest line of drill bit equipment available. 


These are but two of the reasons why more 
Illinois and Indiana mines use Coalmaster Drill Bit 
equipment than any other make. | 


ay 


Central Mine Equipment Company | 


“The Drill Bit People” 


SAINT LOUIS 


DOUBLE BEARING CUP APPLIED 
WITH SLIDING FiT ELIMINATES 
PRESSING-IN AND SIMPLIFIES 
ASSEMBLY AND DISASSEMBLY 


eee 


a " 
cil z VA 


Se Tae 


| ra YY Ss 
ey OZ | 


Zi, 


ONE-PIECE, CLOSED- 
END WHEEL DESIGN 
ELIMINATES SEPA. 
RATE END CAP 


! 


SS 
S 
AS 


NSE colt 


IMPROVED TYPE 


SHRUNK-ON: DUST COLLAR 
BEARING ADJUST- 


MENT AND LUBRI- 
CANT ARE NOT 
DISTURBED WHEN 


WHEEL #§ REMOVED WV CK \\ 
\ = 


LABYRINTH LUBRICANT SEAL 


WHEEL HUB BORED OUT IN 
ONE OPERATION, ASSURING 
POSITIVE BEARING ALIGNMENT 


& 


The Dominant Mine Car Bearing 


Approved and used by 1,000 mine operators. Saves hauling time. 
Cuts operating and maintenance costs. Lengthens car life. Ilus- 
tration shows the revolutionary new Timken mounting—the result 
of more than 10 years experience in the mine car field. There is 
no substitute for the exclusive combination of Timken tapered 
construction, Timken positively aligned rolls and Timken alloy 
steel in mine cars. It pays to specify Timken-equipped. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


Tapered FH) 
TI Al KE Roller be) 
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They are Ready to Ship 


NOW? 
Brownbilt S ARE TOK, sHoes 


are carried in stock in 18 patterns—styles and types to meet 
the needs of workers, foremen and superintendents. 


As clearly illustrated above Brown-bilt SAFETOE shoes are con- 
structed over specially designed lasts to provide comfort for the 
wearer. “There is ample ‘‘toe clearance’ at the top and _ sides. 


The Rust-proofed tempered, steel cap withstood average compres- 
sion of 5,054 load pounds in laboratory test. 


Write for illustrations, descriptions and prices. Special 
SAFETOE representative will call on request. 


Brown Shoe Company 


SAFETOE DIVISION 
MANUFACTURERS ST. LOUIS, MO. 


B. K. LEACH, Pres. 
JOHN FUHRER, Sec.-Treas. 
T. B. CLEMENT, Vice.-Pres. 


AY 


EGYPTIAN 
ibe IhMBE R 
COMPANY 


1803-07 Railway Exchange Bldg. 
St. Louis, Mo. 


Mine Timbers, Cross Ties, Lumber and Piling 


THE MSA COMFO RESPIRATOR 


(Reg. U. S. Patent Office) 


... like breathing through a handkerchief, 
yet sure protection against microscopically 
fine dust. ..and less than 5 ounces in weight 


Here’s a REAL dust respirator, developed by experts on 
dust hazards. The MSA Comfo Respirator, officially approved 
by the U. S. Bureau of Mines, combines these outstanding 
features: exceptionally low breathing resistance .. . high 
protective efficiency .. . lightweight comfort . .. easy, snug- 
fitting adjustment ... absolute non-interference with goggles 
or other headgear . . . low first cost ... the longest service 
life per filter . . . the lowest filter replacement cost. 


Miners CAN and DO wear Comfos all day long without 


discomfort. Investigate these proved dust respirators,—write 
for the MSA Comfo Respirator Bulletin, No. CR-1. 


Mine Safety Appliances Company 


District representatives in the 
principal cities. 


Braddock, Thomas & Meade 
Sts., Pittsburgh, Pa. 


M. S. A. Products include Breathing Apparatus . .. Inhalators . . . Masks 
of all types ... Gas Indicators ... Gas Detectors ... M.S. A. Safety Gog- 
gles...M. S. A. Protective Hats and Caps... Edison Electric Cap Lamps... 
Safety Clothing ... First Aid Equipment ... Submarine Escape Apparatus 
. .. Descriptive Bulletins sent on request. ‘ 


Coal Mining Screens 
Perforated Metals 


We manufacture Coal Mining Screens of every type—flat— 
flanged end—cylindrical or special shape. Any size or style 
screen in whatever thickness of metal you desire. Per- 
forated with the exact size and style of holes you require. 
We are supplying Coal Screens to many leading coal mines 


—made to their exact requirements and _ specifications. 


Write for Quotations 


CHICAGO PERFORATING CO. 
2445 W. 24th PI. Chicago, IIL. 


MT. VERNON CAR MFG. CO. 


Mt. Vernon, Illinois 


Manufacturers of 
Mining Cars Mining Car Trucks 
Mining Car Wheels Mining Car Axles 
Shaker Screens 


We also specialize in repairing 
mine car equipment. 
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HE Koppers-Rheolaveur Washery re- 

cently installed at the Fidelity Mine of 
the United Electric Coal Companies near 
Duquoin, Illinois, is now efficiently wash- 
ing 600 tons of 3 in. x 0 in. coal per hour. 
Carpenter Mechanical Dryers are drying 
minus 5-16 in. coal, Premium coal in all 
nut and screenings sizes is produced for 
domestic and steam uses. This new plant 
was designed to fully utilize the existing 
tipple and other present equipment at the 
Fidelity Mine,—a typical example of 
Rheolaveur adaptability and Koppers- 


Rheo experience. 


Koppers-Rheolaveur Company 
Pittsburgh, Pa. 
McCormick Bldg., Chicago, Il. 
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Two views of new Koppers-Rheo Washery, Fidelity 


Mine of The United Electric Coal Companies. 


Breaking Down the Coal 
Safely in Large 
Unshattered Lumps 


SULLIVAN (Non-explosive) AIRDOX 


A cartridge placed in the usual drill hole is charged with com- 
pressed air, which when released pushes the coal forward in- 
stead of shattering it. Safe, perfectly controlled action. Pro- 
duces premium lump coal. 


A test has shown 28.6% lump by air shooting compared with 
11.55% by explosive—with a big reduction in 2-inch screenings. 


The Sullivan WK-44 (4 stage compression) self-propelled mine 
car does the charging. The cartridge may be used repeatedly. 
Does not alter present mining set-up. Fewer working places, 
less timbering and a safer mine. 


SULLIVA 


MACHINERY COMPANY 
843 Wrigley Bldg. Chicago, lil 


e@ for all shapes, sizes and qualities of 
STEEL and for the latest and most com- 
plete stocks of MINE SUPPLIES— 


caLL SLIGO w ST. LOUIS 


1301 N. Sixth St. Central 3050 


© BABCOCK and WILCOX Boiler 
tubes. 


@ AMES Shovels. 

@ NICHOLSON Files. 

@ BLACK and DECKER electric tools. 
@ UNA are welders. 
® 


REGO RODS and REGO equip- 


ment. 
LENOX hacksaw blades. 
MORSE drills and reamers. 


NORTON grinding wheels. 


REPUBLIC pipe. 


e 

e 

© 

@ YALE hoists and trolleys. 
e 

@ WILLIAMS wrenches. 

@ and, of course, BOLTS, capscrews, 

nuts, washers, nails, spikes. 


© all inquiries ¢ : 
ul inquiries and e INDUSTRIAL paints, brushes, hose, 
orders are han- 


dled with the belting. 


utmost speed ‘ 
and carefulness @ Automotive supplies. 


TIREX CABLES 


Assure an Unfailing Supply of Power for 
All Types of Portable Electric Equipment 


SIMPLEX WIRE & CABLE CO. 


Manutacturers 
79 SIDNEY ST., CAMBRIDGE, MASS. 


Branch Sales Offices 
CHICAGO, 564 W. Monroe St. SAN FRANCISCO, 390 Fourth St. 
NEW YORK, 420 Lexington Ave. CLEVELAND, 2019 Union Trust Bldg. 
PHILADELPHIA, 1227 Fidelity Philadelphia Trust Bldg. 


Phone Canal 5564 


PAC LUBRICATING & SERVICE CO. 


Quality Lubricants 


1500 S. Western Avenue 
CHICAGO, ILL. 
PETER A. CASSADY, General Manager 


We have QUALITY LUBRICANTS in all densities from 
a light fluid to a solid for lubrication of: 


Mine Car Wheels Gears 

Mining Machinery Generators 
Joy Loaders Motors 

Air compressors Dynamos, etc. 


All our products are covered by a guarantee which assures their purity 
and high lubricating qualities. . 


LET US SERVE YOU 


GREETINGS 
to the 


ILLINOIS MINING INSTITUTE 


The Davies Supply 
Company 


NATIONAL STEEL 


belek 


BYERS WROT IRON 


Fittings — Valves 


Plumbing and Heating Materials 


5601-6633 Grand Avenue Chicago, Illinois 


AVE MONE) 


GENERAL @ ELECTRIC 
| TELLURIUM COMPOUND 


with this TOUGH, LONG-LIFE CABLE 


OU can count on G-E mining 

cable to cut costs. It is the ideal 
cable for gathering-reel locomotives, 
mining and electric 
shovels. Try it out; we know it will 
show worth-while savings. 


machinery, 


The Reason 

The all-rubber jacket on G-E mining 
cable is tellurrum-compounded, which 
makes it tough — tough as the tread 
of an automobile tire. Certain types 
have passed the drastic tests of the 
U. S. Bureau of Mines and endured 
such punishment as being run over 
10 times by a 10-ton locomotive. 


Cuts Costs 
You can see how this cable can keep 
down your maintenance costs — by 
reducing replacements, preventing 
shutdown of power supply, shorten- 
ing tie-up periods, and giving added 
protection to life and equipment. 
All Types and Sizes 
Tellurium-compound cable is avail- 


_ GENERAL (@ ELECTRIC 
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able in the following types: single- 
conductor, two-conductor flat, two- 
conductor concentric, two-, three-, 
and four-conductor round, for volt- 
ages up to II,000. 


Braided types of G-E mining cable 
can also be furnished for 600-volt 
service. Ask about the new G-E 
loom-sheath-Glyptal cable, which 
has a life about 30 per cent longer 
than ordinary braided cable. 


Electric Equipment of all Kinds 


In addition to insulated cable of all 
types and sizes, General Electric 
manufactures locomotives 
and parts, motors and control, arc 
welders, circuit breakers, and many 
other types of electric equipment for 
mines. 


mining 


For complete information, 
address the nearest G-E sales office, 
or General Electric, Schenectady, 
New York. 


520-27 


COMMERCIAL TESTING 
& ENGINEERING CO. 


: Power 
COAL ae aoe Plant 
P Design 
COKE Operation 
Efficiency 
OIL CX 
and PLANT 
SURVEYS 
WATER for 
Recondi- 
Analyses tioning 
and 
Greater 
Liskt oi Middle Ont Heary OH Pitch Efficiency 
Charleston CHICAGO Toledo 
W. Va. 360 N. Michigan Blvd. Ohio 


Dependability, plus Faster Hoisting 
IS THE ANSWER TO SHORTER HOURS 


The Olson Automatic Self-Dumping Cage 
in the new OC-7 Type is absolutely posi- 
tive in action and is the fastest cage unit 
ever built. 


It will be real economy to make up for 
the shorter work week with faster, safer 
cages. Keep step with 1935 production 
demands with new Olson Cages. 


EAGLE IRON WORKS 


DES MOINES, IOWA 


LEADS TO SAVINGS 


e 

WESTINGHOUSE BP TOUGH-HARD 
GEARS AND PINIONS wear four times as 
long as ordinary untreated gears and stand 
three times the load or impact. 


WESTINGHOUSE “UNITARY 
POWER” GEAR MOTORS save 
space, installation time and power 
costs. Important: Both motor and 
gears are designed and rated as a 
SINGLE UNIT, built by ONE manu- 
facturer. 


@ 

WESTINGHOUSE FLEXARC 
WELDERS have saved mine 
shops thousands of dollars 
yearly in maintenance work. 
Simple to operate. Easy to 
move about. Weldomatic (au- 
tomatic) equipment for build- 
ing up locomotive wheels will 
save you plenty, too! 


e 

RENEWAL PARTS AND SERVICE. West- 
inghouse Service Shops and complete stocks 
of high quality carbon brushes, motor coils, 
bearings, insulating materials and line ma- . 
terials are located nearby. Use the phone for 
quick deliveries! 


WESTINGHOUSE 
GT) | 


Westinghouse 


Westinghouse Electric & Manufacturing Company 
20 N. Wacker Drive, Chicago, Ill. 


PERFORATED SCREENS 


for 


HAMMER MILLS 
PULVERIZER MILLS 
STONE CRUSHERS 
STONE QUARRIES 
COAL MINES, ETC. 


INQUIRIES WILL RECEIVE PROMPT ATTENTION 


For Price — Service — Quality 


Write or Phone 


Standard Stamping & 
Perforating Co. 


3131 West 49th Place 


Hemlock 8406-7 


National Electric 
Coil Company 


J. W. OVERSTREET, General Manager 


COLUMBUS, OHIO 
Telephone University 4144 
BLUEFIELD, WEST VIRGINIA 
Telephone 1000 


Manufacturers of 
Electrical Coils 


YOUR INQUIRIES INVITED 


Mine Duty Electrical Equipment 


Bul. 9586 Explosion- Bul. 9586 Starter in 


proof Across-the-line Mine Duty D. C. Across Dust-tight, Weather- 
A. C. Starter. the-line Automatic Starter. proof Enclosure. 


C-H Mine Duty Apparatus includes a complete line of 
starters for A. C. and D. C. applications in standard, dust- 
tight, and explosion-proof enclosures. The ‘Mine Duty” 
Starter shown above incorporates many features which 
make it particularly applicable to mine service. 


C-H Type “W” Mag- 


netic Separator Pulley 
with many new design 
C-H Explosion-proof features. 


Safety Switch for Class 
1, Group D locations. 


C-H Safety Switches include a type and size to meet every 
requirement—they are made in standard dust-tight weather- 
proof, and explosion-proof enclosures. C-H Magnetic 
Separator Pulleys prevent damage to costly crushing, grind- 
ing, and stamping machinery. 


C-H Electric Space Heater. 


Other C-H Mine Duty Apparatus 
Float Switches, Pressure Switches, Battery 
“H Ty peers ne : Charging Equipment, Automatic Sub-station 
- ial cea aah Controllers, Automatic Hoist Controllers. 


Brake. 


CuTLER-HAMMER 


PIONEER MANUFACTURERS OF @\ ELECTRIC CONTROL APPARATUS 


12th & St.Paul Ave., Milwaukee, Wis. 


“ALL FOR ONE 
ONE FOR ALL” — 


The stirring cry 0 
the three musketeer: 
—“‘All for one ane 
one for all’—migh 
well be applied to the 
service rendered t 
the mining industry 
by the Americal 
Steel & Wire Com 
pany. All of the prod 
ucts listed _ belov 
have been designes 
to best meet the va 
ried and strict serv 
ice requirements 0 
the industry — whil 
this one dependabl 
source of supply 
assures proved an 
unvarying quality fo 
all. 


AMERICAN STEEL & WIRE COM- 
PANY: Tiger Brand Wire Rope, Elec- 
trical Wires and Cables, Amerclad A\ll- 
Rubber Cables, Tiger-Weld Rail Bonds, 
Aerial Tramways, Tiger Wire Rope 
Clips, Wire Rope Fittings. 


American Steel & Wire Company 


208 S. LaSalle St., Chicago 


{ 


Every Mining Operator 


will find it worth while to investigate 
the merits of 


P-G Steel Grid Resistors 


For Locomotives and Mining Machinery 


P-G Automatic Transfer Switches 


For Locomotives 


P-G Mine Duty Self-Starters 
For D. C. Fan and Pump Motors 


Write today! Tell us your problem! We will be glad to send you descrip- 
tive literature, and tell you about our free trial offer. No obligation 
whatever. 


The Post - Glover 
Electric Company Qa 
221 West Third Street 


Cincinnati, Ohio 


Representative 
C. W. Munro, 8008 South Michigan Ave. 
Chicago, Il. 


This picture illustrates not 
only the P-G Transfer Switch 
and the P-G Grid Resistor, 
but the satisfaction of work 
well done that comes to the 
operator. He appreciates 
equipment that will “carry on” 
—and that means profitable 
operation for you. 


PALLET EE 
SLE 


Distributor of Universal 
Cast-Iron Pipe and Fittings 


Try This 
SPECIAL MINING 
MACHINE ROPE 


You’ve used standard construction Yellow Strand 
and other B & B Ropes on mine hoists and in- 
clines. 


NOW, try “Flex-Set” Preformed Special Mining 
Machine Rope. The same high quality wire, but 
—the rope is limbered up by preforming. It 
handles more easily, is installed and broken in 
more quickly and safely. Less subject to fatigue, 
less apt to kink. 


This company makes standard construction and 
“Rlex-Set” Preformed Ropes in all grades for 
mining equipment of all types. Let us “prescribe” 
the rope best suited to your equipment. 


BRODERICK & BASCOM ROPE CO. 


St. Louis 
Factories: St. Louis and Seattle 
Branches: New York — Seattle — Portland — Houston 


BE Bu 
ROPE 


ca a aS 

«a MARION > 

A STEAM SHOVEL COMPANY “/ 
MARION, OHIO.U.S.A. 9 


~ 


PERFORMANCE: 


The Marion Type 5560 with its splendid record of 
achievement in the Illinois Coal Fields is convincing 
evidence of Marion’s knowledge of coal stripping re- 
quirements. This large stripping shovel has a dipper 
capacity of 20 cubic yards. 


In addition, Marion builds— 


(Evpe Solute sie OS tO. Le cu. yd, 
Type 5480 ..... 12 to 16 cu. yd. 


—exclusively for coal stripping service. 


roe MARION 


STEAM SHOVEL COMPANY 
WMacion, Ohio, U.S.A. 
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High Capacity — More Lump 
Coal 


Patented and Pat. 
Pending 


with the 
J EFF REY 44-D LOADER 


The Jeffrey 44-D is a Track-type Coal Loader with a 


JEFFREY capacity of two tons per minute. Loads in coal with mini- 
COAL MINE mum height 48 in. above rail. Consists of a gathering 
EQUIPMENT conveyor and a discharge conveyor. The latter can be 

e swung 45 degrees each side of center line—permits load- 


Locomotives, Coal  jng on a curve in room necks or cross cuts with boom 
Cutters, Drills, Con- anes AT hineed d od ee 
WEGORS EG! ILORGcS. ways over car. so hinged and supported on spring 
Fans, Tipple Machin- to allow vertical movement. 
ieee ee os The Jeffrey 44-D Loader is easily maneuvered in both 

tramming and ldéading. Has centralized control—two 15 
H. P. motors. Maintenance and power costs are low, and 
breakage of coal a minimum. 

Comp'ete details on request. Write today. 


The Jeffrey Manufacturing Co. 
953-99 North Fourth Street, Columbus, Ohio 
BRANCH OFFICES: 


Chicago Pittsburgh Birmingham 
New York Scranton, Pa. Denver ‘ 
Philadelphia Huntington, W. Va. Salt Lake City 


Jeffrey Manufacturing Company, Ltd., of Canada 
Head Office and Works: Montreal 
Branch Offices: Toronto — Calgary — Vancouver 


COAL MINE EQUIPMENT 


34 


PRINTERS for the 
COAL INDUSTRY 


We invite you to submit samples of any form you 
now use or any you have in mind for quotations. 
It is part of our service to furnish quotations and 
make suggestions that will permit us to handle your 
requirements in the most economical manner. 


COEVS 


STOCK ITEMS: 


Tonnage Bulletins Carbon Papers 

Adding Machine Paper Typewriter Papers 

Typewriter Ribbons Index Cards 
ROMS 


Patentees and Manufacturers of 


DALY’S IMPROVED COMBINATION 
MINERS’ CHECKS 


“The Check You Will Eventually Use” 
Why Not Now? 


COED 


DALY TICKET CO. 


Collinsville, Illinois 


oe 


INTE A NATIONAL 
SHOE COMPANY, 


The Isco 
Safety Toe ts 


Tue safety steel box toes in Hy- 
Test Safety Shoes are not merely laid in be- 
tween the cap and the vamp, but anchored 
in. This feature alone greatly increases the 
safety efficiency of Hy-Test Safety Shoes and 
is another reason for their popularity with 
an increasingly large number of industrial 
organizations. There’s a Hy-Test Safety 
Shoe for every safety job. Safe and comfort- 
able, Hy-Tests are easy to sell. 


Without obligation to you, we will 


gladly send our free booklet, ‘The 
Whole Story About Safety Shoes.” 


A Y.= TE Ssh 
Safety Shoe Division 


INTERNATIONAL SHOE CO. 


$T. LOUIS 
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PROFIT MAKING 
EQUIPMENT 


for the 


MODERN COAL MINE 


“LITTLE GIANT” COAL DRILLS, mounted, unmounted 


(Electric, Pneumatic). 
“LITTLE GIANT” PERMISSIBLE ELECTRIC COAL 
DRILLS, mounted, unmounted. 
MINE CAR COMPRESSORS, Electric Motor Driven. 
SINKER DRILLS. 
AUGER DRILLS. 


ELECTRIC AND PNEUMATIC DRILLS for Car Re- 
pair and Maintenance Work. 


THE NEWEST “LITTLE GIANT” 
PERMISSIBLE COAL DRILLS 


These new permissible 
drills are vitally impor- 
tant to every gaseous or 
dust-laden mine. Safety, 
fast drilling, speed, light 
weight and accessibility 
are some of the major 
factors that mean Econ- 
omy and Low Produc- 
tion costs. 


Write for 16-page catalog 
Re ee TAL BY 


Chicago Pneumatic Tool Company 


6 East 44th St., New York 3655 Iron St. Chicago 


Modernize Your Undercutting 
With GOODMAN 
Mounted Bottom Cutters 


Mounted Bottom Cutter 


Three large producing companies in Illinois are using 
between 40 and 50 of these cutters and they are making 
tonnage and low upkeep records. 


More Places Cut — In Less Time 
' With Less Labor — And 
Greater Safety 


Standard — Low Vein 
Cuts a Smooth Bottom 
Self-Propelled — Self-Contained 
8 Inches Below Rail Tops to 71/2 Inches above 
Cuts in either direction with Gear Controlled Feed 


Complete Details and Specifications in Book M-292.° 
Yours Upon Request! 


WN ceenrany 
com PAS 
OODM - 1A) - N = Cutter 


PITTSBURGH~WILKES-BARRE-HUNTINGTON-BIRMINGHAM-ST LOUIS-DENVER-LOS ANGEL 
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Almost one HALF CENTURY of progress 


in Mine Ventilation 


Fans and Blowers for All Purposes 


ROBINSON 


Ventilating Company 


Zelienople, Pa. 


Special Representatives 


Goodman Manufacturing Company 
Chicago, Illinois 


KW 


SERVICE 


With the KW BATTERY 
CO., service is more impor- 
tant than sales. Users must 
get good results from KW 
batteries for they have the 
unqualified privilege of ex- 
changing for new batteries 
whenever in their opinion 
performance is no longer 
100 per cent. 


Obviously we can prosper 
only by making KW bat- 
teries so good that these ex- 
changes are many months 
apart. The _ financial 
strength of the KW Com- 
pany and the extensive use 
of KW service by large op- 
erators both are conclusive 
evidence of KW # service. 


KW Battery Co., Inc. 


Chicago, New York, Pittsburgh 
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0,000,000 TONS 


3 


gen 
iH 


ets 


Link-Belt Simon-Carves washing system handling all coal on 4” to 0”, me Midland Electric Corp., 


Farmington, Ill, Twin units, each having a capacity of 200 tons per hour. 


...of clean coal, is the annual com- 
bined rated capacity of the 304 
Link -Belt Simon-Carves washing 
units which have been sold for world- 
wide service. (Thisis based onacom- 
bined hourly capacity of 20,532 
tons, 48 hours per week.) A great 
many of these are repeat orders. 

These many installations, cle an- 


ing all varieties and characteristics 


of coals, have fully demonstrated 
the efficacy of the Link-Belt Simon- 
Carves system. They have proved 
that it is low in capital outlay, de- 
preciation and power consumption; 
requires minimum supervision, re- 
pairs and renewals, and that it sci- 
entifically cleans coal thoroughly 
and completly, with a minimum 


loss of yield. 


INK-BELT PRODUCTS INCLUDE: Complete Coal Tipple Equipment + Link-Belt Simon-Carves 

asheries * Dry Cleaning Equipment + Dust Extraction Equipment ° Elevators and Conveyors of all 

yes - Screens (Vibrating, Shaking, Revolving, etc.) * Picking Tables + Loading Booms - Feeders 

ushers - Car Dumpers + Chains (Malleable Iron, Promal or Steel) - Shovels - Cranes - Draglines 

lverstreak Silent Chain Drives Silverlink Roller Chain Drives Speed Reducers | Motorized 

ducers + Variable Speed Transmission (P.1.V.Gear and V.R.D. types) * Complete line of Acces- 
sories. Send for catalog. 


LINK-BELT COMPANY 5179 
INDIANAPOLIS, 220 So. Belmont Ave. 


ICAGO, 300 W. Pershing Road 
Offices in Principal Cities 


ST. LOUIS, 3638 Olive St. 


LINK-BELT 


PLE AND CLEANING EQUIPMENT 


AMERICAN COAL CLEANING CORPORATION 
Welch, W. Va. 


AMERICAN 
Pneumatic Process for Cleaning Coal 


Without Adding Moisture 


Originators of the Dry Coal Cleaning System, 
(under Sutton, Steele & Steele, Inc., patents) in- 
cluding Dedusting and Dust Collection in the same 
operating process. Eliminates the dust nuisance. 
Insures a uniform moisture and ash content in any 


coal. 


STRATIFYING RIFFLE BANKING BAR 


MIDDLINGS RETURN 


CLEANING RIFFLES 
CHUTE 


MIDDLINGS RETURN 
CHUTE 


MIDDLINGS 
CHUTE 
ECCENTRIC 


DECK ECCENT 2:¢ 


73H.P.MOTOR 


(3 


ECCENTRICS & DRIVE SHAFT BEARINGS EQUIPPED 
WITH S.K.F BALL BEARINGS LUBRICATED aT TWO 
WEEK INTERVALS. ALL OTHER BEARINGS FITTED 
FEED END WITH OIL-LESS BUSHINGS & REQUIRE NO LUBRICATION 


AMERICAN COAL CLEANING CoRpPORATON 
WELCH. W.VA. 


SIZE RE, AMERICAN 


“The Original Basic Process for Cleaning Coal Without Adding Moisture” 
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MIDDLINGS 
CHUTE 


MIDDLINGS 
PAN 


© PstTRATIFYIN 
RIFFLE 


5 TEHP 


REFUSE 
OISCHARGE 


REEVES 
VARIABLE SPEED 
DRIVE 


Oe REFUSE SLOTS 
ADJUSTABLE MIDDLING PLATE 


cl 
PLAN VIEW 


TYPE “y", SIZE RB, AMERICAN PNEUMATIC SEPARATOR 


LEANING RIFFLES 


AMERICAN CoAL CLEANING CorPoRATION 
Weich W Vo 


The AMERICAN Pneumatic Process, of which 
we are the originators, is only 14 years old. Its 
growth and development has been rapid.  Instal- 
lations are to be found in every important coal 
producing State of the Union and in every coal 
producing country of the world, excepting China, 
Japan and New Zealand. The total installed capac- 
ity is 40,000,000 tons annually. 


Coal producers of importance using this system 
have not only maintained, but actually increased 
their coal sales and realization, since the installation 
of the AMERICAN Pneumatic Coal Cleaning 
Process, which has revolutionized the Art of 


Mechanical Coal Cleaning. 


“The Original Basic Process for Cleaning Coal Without Adding Moisture” 
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The advantages derived from cleaning coal with 


the AMERICAN Pneumatic Process are: 


ERS ale Reducing the ash to a uniform and desired percentage. 


SECOND: A lowered sulphur and increased fusion temperature. 
THIRD: Increased B.T.U. heat value. 


FOURTH: Reduction of moisture in the cleaned product to any 
desired content. 


IMIUAAD SEE Increased range in the prepared sizes for both domestic 
and commercial uses. 


SEXGEE: Where impurities are embedded in the coal, such as 
most Illinois Coals, it can be pulverized, crushed or 
disintegrated to a size range 1/8” to 0” and success- 
fully dry cleaned, and then made into metallurgical 
and domestic coke. 


SEVENTH: Dedusting of the coal up to 1/16” size during the 
cleaning operation without additional equipment or 
cost. 


EIGHTH: One hundred per cent dust collection. The dust col- 


lected is separated into two sizes. 


NINTH: Low investment and operating costs that return a 
profit. 


TENTH: © Flexibility in control of ash content in cleaned coal 
governed by percentage of coal returned for retreat- 
ment with anti-gravity return chutes without inter- 
rupting the operation of the plant. 


Our system is automatic in operation, and adjustments can be made 
instantly. Can be operated 24 hours per day. Design and construc- 
tion based on sound engineering principles and more than 30 years 
coal betterment experience. We are prepared to make and furnish 
complete laboratory tests on any coal, design and erect the structure 
and make complete installation or adapt the system to existing facil- 
ities, and furnish you efficient cleaning at a less cost per ton than any 
now known method. 


Dedusting, Dust Collection and Drying coal are inseparable steps 
in the Dry Cleaning Process. 


“The Original Basic Process for Cleaning Coal Without Adding Moisture” 


Our latest installation showing AMERICAN Pneumatic Separator at 
Crerar Clinch Coal Co. No. 14 Mine, DuQuoin, Illinois. 


Competent Engineering and Laboratory advice will 
be furnished. Submit us your problems and we 


will assist you in their solution. 


Separators erected and assembled in our shops at 
Kingsport, Tennessee. Laboratory, Engineering and 


General offices, Welch, West Virginia. 
Your Inquiries Solicited 
@ 


AMERICAN 
COAL CLEANING CORPORATION 


Welch, W. Va. 


“The Original Basic Process for Cleaning Coal Without Adding Moisture” 
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STANDARDIZE 


on 


DEM Ne 


Whether it is a series of small gathering 
pumps, a large centrifugal or any size or type 
between—you can be sure Deming has the 
equipment to fit the job. 


Today, Deming offers so complete a line of 
pumps that many mine owners are stand- 
ardizing on this equipment—dealing with one 
competent organization which can fill every 
pump requirement. And, at the same time 
these users are getting the most for every 
dollar invested in pumps. 


Standardize on Deming and you can rest 
assured that efficiency and economy will be 
reflected in your pumping operations. 


Write today for complete information. 


Distributors 


GRINNELL COMPANY 


“cOsBOEE 


4425 So. Western Ave., Chicago, II. 


THE DEMING COMPANY 
Est. 1880 Salem, Ohic 


se 
Deep Well Turbine 

This type of pump is  be- “Oil-Rite” Double Acting Gathering Pump , 

coming increasingly popular Can be furnished with all chrome water end for use 

for mine dewatering. in handling especially bad water. 


rn 
EBS RE ANS Sah SA AS A SR aS SR 
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30% - 50% 
GREATER RESERVE CAPACITY 


with TYSON Cageless 
TAPERED ROLLER BEARINGS 


@ Rapidly growing numbers of Mine Cars are equipped with TYSON 
Cageless Tapered Roller Bearings, for all tests prove their greater 
capacity means but one thing to the operator —a lower cost per 
ton of coal mined. From 3 to 9 more tapered rolls per bearing 
permits TYSON to build into every bearing 30% to 50% greater 
reserve capacity. TYSON bearings are interchangeable, size for 
size, with other tapered roller bearings. Data sheets giving 
TYSON bearing recommendations for different capacity cars and 
recommended designs for mountings will be sent on request. 


TYSON ROLLER BEARING CORPORATION, Massillon, Ohio 


is adds another important page to Coal Mining 


history with the Joy 10-BU Loader. This heavy 
duty, rugged loader offers new “highs” in tonnage 
loaded and new “lows” in cost of production. 
Guaranteed capacity four tons per minute. Joy 
service now includes a complete program cutting, 
loading and conveying. Consult Joy Engineers 


for the answer to your mechanization problems. 


The JOY_M 


FRANKL ENMNSVLVARIA 


ee CIE 


‘“U-W”’ Brattice Cloth 


Satisfied customers are the best testimonials as to 
our service and quality. Ask them about it! 


Discriminating mine superintendents and buyers 
have specified “U-W” Quality products since 1871. 
Let us serve you. 


Other “U-W” Quality Products 


WIRE ROPE 
MANILA ROPE 
TACKLE BLOCKS 
TURNBUCKLES 
WIRE ROPE FITTINGS 
CONNECTING LINKS 


Let us quote you prices 


ESTABLISHED 1871 


Main Office and Factory: Cleveland, O. 


SALES AND SERVICE BRANCHES: 


Buffal Chicego New York Pittsburgh 
182 Ohio St 737 W. Jackson Blvd. 114 Broad St. 241 Oliver Bldg. 
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The Wire Rope 
of SERVICE — 


THE WIRE ROPE WITH 


: ate e 


MONARCH WHYTE STRAND 
is the Wire Rope of Service. It is 
the Rope with the Internal Lubri- 
cation. Gives outstanding service 
in Strip Mining—low Cost with 


maximum safety on Shaft Hoists. 


TRADE MARK REGISTERED 


Use this Better Wire Rope PREFORMED 


where the very best in Wire Rope is wanted. 


MONARCH MINE CAR HITCHINGS 


For either horizontal 
or vertical drawbar 


CARRIED IN STOCK IN CHICAGO 


MACWHYTE COMPANY 


MAIN OFFICE AND FACTORY, KENOSHA, WISCONSIN 
507 S. CLINTON ST. CHICAGO, ILL. 


Refer to Keystone Coal Mining Catalogs for complete information on 
Macwhyte Wire Rope for Mining. 


From a Recent Monograph on the 
Lubrication of Crushers Prepared by 
the Engineering Staff of The Stand- 
ard Oil Company: 


“The principal interference with 
good lubrication comes from. the 
large quantity of dust and dirt that 
usually attends crushing operations.” 


“The best means of lubrication 
for the gyratory type of crusher is 
the continuous circulating system... 
A relatively heavy bodied oil of good 
quality to permit continuous use 
over long periods is required 2 


“The particular choice of body will 
depend on the particular make and 
model of crusher involved and the 


Wherever the odds favor season of the year, where low tem- 
: ‘ peratures are encountered.” 
breakdowns or lubrication ‘Pee 
“oO: . “In cold weather it is a good plan 
broblems are difficult, call in Uy datelet tack with ai leaky le ae 
he Standard engineer He oil warm up to procure good circula- 
tion before imposing heavy loads on 
outs Costs. the bearings and gears.” 
For practical Monographs on your Lubrication Problems write t¢ the 
STANDARD OIL C COMP ANY 
MICHIGAN AVE. CHICAGO, ILL. 
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Robertson Protected Metal 


RPM is a corrugated roofing and siding sheet 
completely and permanently encased in a system 
of patented corrosion-proof coverings applied 
at the factory. These coverings become part of 
the sheet itself and render it immune to corros- 
ive agencies. 


Robertson Protected Metal 


Cutaway view showing protective layers which cover the steel 
and prevent corrosion: (1) asphalt; (2) asphalt-impregnated 
asbestos felt; (3) heavy waterproofing envelope. Lower 
sheet illustrates manner in which edges are protected. 


RPM is being used successfully, in the coal and by-product coke 
industries for: 


Tipples Hoist-houses Benzol and Scrubber 
Breakers Scale-houses Buildings 
Conveyors Head-frames Sintering Buildings 
Power-houses Coke-screening Agitator Buildings 
Washers plants Quenching Stations 
Pump-houses Salt Storage Ammonia Plants 
Sheds Buildings Gas Scrubbers 


RPM is protected by U. S. Patent No. 1,277,755, 
Sept. 3, 1918; and by other U. S. and foreign patents 


#4? ROBERTSONSS 


WORLD be BUILDING SERVICE 


GENERAL OFFICES-GRANT BUILDING 
PITTSBURGH, PA.,U.S.A, 
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Convert Ordinary Coal 
into Premium Fuel 


with the 


McNALLY-NORTON 
WASHER 


Uniformly clean coal — no 
matter how much the im- 
purities vary in the raw coal 
—that is the achievement of 
the MecNally-Norton Pat- 
ented Automatic Washer. 
Hand picked coal cannot 
compare in sales value with 
washed fuel. McNally-Nor- 
ton Washed Fuel appeals 
to all deaiers and users— 


it is premium fuel! 


The constantly increasing number of McNally-Norton plants in the 
United States is the best testimony of the success of the McNally- 
Norton System. McNally-Pittsburg engineers will gladly submit, with- 
out obligation, answers to any questions regarding estimates of cost 
and expected results of the McNally-Norton Coal Washer at your 
mines. These figures are backed by results over a period of years in 
America and England. Every progressive mine operator should have on 
file the McNally-Pittsburg Data Book on coal cleaning by the McNally- 
Norton Automatic System. Write for your copy today. 


The MeNally-Pittsburg Line—Automatiec Coal Washers, Screens, Crush- 
ers and Breakers, Picking Tables and Loading Booms, Elevators and 
Conveyors, Rotary Car Dumps. Complete facilities for designing, manu- 
facturing, and erecting complete coal tipples. Send for MecNally-Pitts- 


burg quotations on any equipment for handling and preparing coal. 


THEAK Nally-Pittsburg: 


Se 
OF COMPLETE COAL TIPPLES AND @ WASHERIES 


DESIGNERS MANUFACTURERS ERECTORS @ 
307 N. Michigan Ave., Chicago, Ill. 


99 Fire Resisting 
Brattice Cloths 


Manufactured from high grade Jute Canvas 


and Cotton Duck 
SUPPLIED IN SIX GRADES 


“ABC” Special Double Warp Tarpaulin—Extra Heavy—Constructed of 
tightly twisted JUTE yarns, high in tensile strength. Reduces air-leakage 
to a minimum, especially when used as “flies.” 

“ABC” No. 1 quality. This medium priced jute brattice is very popular 
with the trade. Very closely woven, durable and economical. 

“ABC” No. 3 quality. This grade is uniformly and closely woven and has 
proven very economical and practical. Slightly lighter in weight than 
“ABC” No. 1 quality. 

“ABC” No. 7 quality Cotton Duck. This excellent brattice is well con- 
structed and will average about 15 ounces in weight. It is without 
porosity and an absolute reflector of air currents. 

“ABC” No. 27. This quality is the same as our “ABC” No. 7, but averages 
two (2) ounces heavier in weight. It is AIR-TIGHT. 

‘ABC” No. 17. This grade of fire-proofed Cotton Duck is made on an 
extra heavy duck base. Recommended for use on main haulage roads. 
Our special treatment adds to its tensile strength. It is air-tight and 
will withstand a lot of hard abuse. 

We are also exclusive manufacturers of ‘““MINE-VENT” Flexible Ventilation Tubing 


and patented Demountable Couplings for Auxiliary Ventilation. Latest and first im- 
provement in many years. 


AMERICAN BRATTICE CLOTH COMPANY 
WARSAW, INDIANA 


Agencies: Salt Lake City, Denver, Chicago, Birmingham, Huntington, Pittsburgh, 
Wilkes Barre, Seattle, Eagle Pass and other mining centers. 
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RYERSON STEEL AND TOOLS 
for the Coal Mining Industry 


When the mines need steel for maintenance or new construction, quick 
service is essential. Whether it is a large quantity or only a bar, a sheet 
or a few bolts, your order to Ryerson is shipped immediately. No waiting 
—no delay. Ryerson service also includes portable electric tools, jacks, hack 
saws, pipe threaders and other metal working tools. 


Beams and Heavy 
Structurals 


An unusually large stock of the 
heavier structural sections including 
special wide flange structural 
shapes 


Channels, Angles, Tees 
and Zees 


A complete range of both struc- 
tural and bar sizes in all standard 
sections; also galvanized angles, 
ship and car channels, ete. 


Rails, Splices, Spikes, 
Bolts, Ete. 


Standard new rails with all access- 
ories—splices, spikes, track bolts, 
etc.—are in stock for immediate 
shipment. 


Plates 


Steel plates U.M. and sheared, 
high carbon plates, Firebox steel, 
copper bearing, Armco Ingot lron 
and diamond floor plates stocked. 


Allegheny Metal 


—The unstsining, unrusting, untar 
nishing nickel chrome alloy that is 
being adopted for many purposes 
in all lines of industry. Large and 
complete stocks 


ars 


heat treated and ready for use, in a 
wide range of sizes, including 
Nikrome, Ryco, etc. 


Heat Treated Alloy Steel 


Various grades of alloy steel bars 


Cold Finished Steel Bars 


Flats, rounds, squares and hex- 
egons in various analyses. Triple 


inspected for accuracy, straightness 
‘end finish. 


Boiler Tubes and Fittings 


Boiler tubes, ferrules, flanges, 
hangers, lugs, crabs, hand holes, 
braces, nozzles, patch bolts and 
other allied products are in stock. 


Welding Rod and 
Equipment 


Special rods edapted to welding 
the various 
equipment for both acetylene and 
electric arc welding 


materials and also 


Tool Steels 


Special grades of tool steel for 
every shop requirement are carried 
in stock. Also tool steel sheets, 
tool holder bits, ete 


Machinery and Tools 


Ryerson Machinery Division can 
requirements for 
metal working 
Write 


Ail : 
nS) 


ent and small’ tools. 


riptive literature 


JOSEPH T. RYERSON & SON, INC., Chicago, Milwaukee, St. Louis,, Cin- 
Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


ERSON 


- SERVICE 


cinnati, 


Compliments 
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THE 
MARTINDALE 
ELECTRIC 
Lf Co. e 


1363 Hird St. Lakewood 


CLEVELAND, OHIO 
UF oa: 


FOr Fitty Years... 


We have had the Privilege of Supplying 
Illinois Mines: 


HOLMES Shaker Screens 

Weigh Hoppers 
Chutes 
Spirals 
Dust-o-lators 
Cages 
Sheave Wheels 
Castings 

DANVILLE Hoists 


The Largest and Most Complete Shop 
at your Service Day and Night 


Write, Wire or Call 


Robt. Holmes & Bros., Inc. 


510 Junction Ave., Danville, Ill. 


Des Arc Handle Co. 


DES ARC, MO.~~ 


Manufacturers of: 
Famous Ozark Hickory Handles 
Baseball Bats and Croquet Sets 


We can “handle” your requirements 
whether one handle or a car load 


Buy Direct from 
the Manufacturer 


MINERS PATENT PICK 
MINERS CLAY PICK 
MINERS COAL PICK 
MINERS SLEDGE | 
ASH SHOVEL HANDLES 


MINE TIMBERS, CROSS 
TIES AND LUMBER 


Wholesale Only 


Let Us Figure on Your Next Requirements 


r'RU-LAY 
Z 


IND HERE IS A SERVICE 
RECORD TO PROVE IT 


| 


IS 


COMPETITIVE 

ON-PREFORMED TRU-LAY 

HOIST ROPES Preformed 
292,778 tons HOIST ROPE 


307,501 tons 
stern See 402,326 tons 408,661 tons 
304,449 tons 377,435 tons 
493,058 tons 490,797 tons 


306,753 tons 478,395 tons 
AVERAGE: 407,734 


All ropes were of the same size, con- 
struction, lay and grade. ‘All ropes 
used under identical operating con- 
ditions. 

TRU-LAY Preformed Wire Ropes 
gave 71.4% INCREASED TON- 
NAGE. 


148,937 tons 
231,547 tons 
210,886 tons 
430,700 tons 
511,713 tons 
380,566 tons 
260,247 tons 
283,519 tons 
315,502 tons 
175,540 tons 
112,752 tons 


—< 
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247,988 tons 
362,707 tons 
449,342 tons 
414,638 tons 


AVERAGE: 
291,471 

Note, in this interesting record, that one non-preformed rope 
gave exceptional service, and that three others gave very creditable 
service. But non-preformed rope is inconsistent. TRU-LAY 
PREFORMED wire rope is consistent rope. As this record 
proves, you can depend on TRU-LAY. 

cco) AMERICAN CABLE COMPANY, Inc. 

WZ 400 West Madison Street, Chicago 

PM 


—————— 


oo 
——— 


R Headquarters: Wilkes-Barre, Pennsylvania 
a An Associate Company of the American Chain Company, Inc. 
CODE 


8073 


8074 
navaraner Be 


8076 


Hawkins Electric Co. 


Wholesalers 


1445-1447 Washington Boulevard 
CHICAGO, ILLINOIS 


Distributing Nationally Known Electrical Products 
to the 
MINING INDUSTRY 
MANUFACTURERS 
INDUSTRIAL PLANTS 


CLEAN and PREPARE 
YVOURECOANE 


With Our 
Picking Tables Loading Booms 
Screens Refuse Conveyors 
Bucket Elevators Screw Conveyors 
Scraper Conveyors Belt Conveyors 
Portables 


Write or Phone 


GENERAL CONVEYOR & MBG. CO. 


Main Office and Factory: St. Louis, Mo. 
Phone: Prospect 0524 
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CLARKSON LOADER 


Strong and Powerful 


Loads Out those Tight Entry Shots Perfectly 


Pat. No. 1,904,355 and Other Patents Applied For. 


Clarkson Manufacturing 
Company 


NASHVILLE, ILL. 
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LEXIPIPE 


A flexible tubing that carries 
air anywhere. Used extensively 
in underground mine and tunnel 
development work. 


Especially adapted for driving 
single entries long distances. 


Write for the free booklet. 


“Better Ventilation— 
Lower Production Costs” 


i 


Bemis Bro. Bag Co. 


412 Poplar 
Street 


St. Louis, 
Missouri 


1802 ® 1934 


REG. U.S. PAT. OFF. 


PAEEOSIVES 


FOR COAL MINING 


BLACK POWDER 


Granular Form. If conditions require the use of Black Powder in 
your mines, there is a granulation of DU PONT BLASTING 
POWDER suited to your requirements. Uniform in quality, de- 
pendable in action and available whenever needed. 


Pellet Form. Blasting powder compressed into cartridge form of 
uniform dimensions, and the pellets composed of standard granu- 
lations adapted to coal mining in the bituminous areas. Simpli- 
fied loading practices, reduction in powder consumption and 
greater safety follow the adoption of DU PONT PELLET 


POWDERS. 


PERMISSIBLE EXPLOSIVES 


The names MONOBEL, DUOBEL and GELOBEL identify the 
permissible explosives made by du Pont for coal mining. Each 
group contains sufficient varieties to provide the type of explosive 
exactly suitable to mining conditions in your mines. For economi- 
cal performance, required production and improvement in mining 
conditions, shoot DU PONT Permissible Explosives. 


BLASTING ACCESSORIES 
performance of DU PONT 
acces- 


For assurance of most satisfactory 
EXPLOSIVES, always use detonators and other blasting 
sories made by DU PONT. Do not expect satisfactory and economi- 
cal action from your explosives if they are subjected to inefficient 
detonating agencies. Look for DU PONT on case, cartridge or 
earton when you buy explosives and blasting accessories. 


E. I. du Pont de Nemours & Co., Inc. 
BRANCH OFFICES: 
National Bank Bldg. McCormick Bldg. 
JOPLIN, MO. CHICAGO, ILL. 


MAKERS OF EXPLOSIVES SINCE 1802 


—————— ae 
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World-Wide Preference 
Based Upon Dependability 


ROM Alaska to Chile, from Spitzbergen to 
New Zealand, wherever there are coal or 
metal mines, there is a decided preference for 
O-B materials; a preference which is based 
soundly upon dependability. It is not unusual 
for O-B Hangers and clamps to take the punish- 
ment of severe mine service for 20 or 25 years 
without any attention whatsoever. While the 
life of trolley wire splicers and frogs is largely 
dependent upon local mining conditions, there 
are many cases on record where these O-B de- 
vices have given years of trouble-free service. 


Such performance means low maintenance 
costs, continuous haulage and greater profits. 
Take advantage of this “profitable dependabil- 
ity” by specifying O-B on your next order for 
overhead materials, rail bonds, or safety and 
control equipment. 


1727M 


OHIO BRASS COMPANY 


Mansfield, Ohio, U.S. A. 
Canadian Ohio Brass Co. Limited |K4} Niagara Falls, Ontario, Canada 


New York - Philadelphia - Boston + Pittsburgh + Chicago - Cleveland 


Atlanta - Dallas - Los Angeles + SanFrancisco - Seattle 
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HAZARD LAY ty 


PREFORMED WIRE ROPE 


American Locomotive 
Company 


RAILWAY STEEL-SPRING DIVISION 


General Office: 
Cortland Bldg., 30 Church St., New York 


Springs 
‘Steel Tired Wheels 


Locomotive and Car 


Wheel Tires 


Journal Box Lids 


e 
BRANCHES: 
Chicago Cleveland Washington 
San Francisco St. Louis St. Paul 


Denver e Pittsburgh 


Manufacturers : Engineers : Distributors 


‘Anything for the 
Coal Mine”’ 


An independent source of supply, combining 
genuine economy and complete satisfaction. 


Replacement parts of Superior Quality, Workmanship and 
Design, for Coal Cutting Machines, Locomotives, Loaders, 
Conveyors, etc. 


Brass and Bronze Castings—any analysis—in the rough or 
machined. 
Patterns of any description made to your order. 


Rail Bonds, Trolley Line Accessories, Cable Splicers, Bond 
Terminals, Heavy Duty Steel Base Feeder Line Switches, 
Insulating Materials, Ball and Roller Bearings (new and 
rebuilt) Rubber Covered and Braided Cables of All Sizes 
for Any Service, Varnish Cambric, High Grade Insulated 
Cables for Rewiring Machines and Locomotives, ete. 


W. M. Hales Company 


Main Office: 605 West 116th Street 
CHICAGO, ILLINOIS 


BRANCHES: 
WEST FRANKFORT, Ul. LINTON, Ind. 


Revere Electric Company 


757-759 WEST JACKSON BLVD. 
CHICAGO 


e 
DISTRIBUTORS OF 


ELECTRICAL SUPPLIES 


Special Mining Tape 
Mfg. by 
Hazard Division of the Okonite Co. 


MINING CABLE — MAZDA LAMPS 


Berry Bearing Company 


2715 Michigan Avenue, Chicago 
Phone: Calumet 2250 


Specializing in BALL and ROLLER 
BEARINGS for the Coal Field 


Direct Factory Distributors of 


SKF — TIMKEN — HYATT — NEW DE- 
PARTURE — GURNEY — BUNTING 
AND JOHNSON BRONZE BUSHINGS 


All Types of Ball Bearings Reground 
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Williams Leather Products 


Have Been Quality Products for 90 Years 


Our Cocheco and Shedite Oak Tanned Leather Belting 
and our Flex-Tan Super-flexible belting have no superiors. 
We also make Rawhide and Indian Tanned Lace Leather, 
Chrome Cup Packings and Special Packings for Joy Load- 
ing Machines, Harness Leather, Hame Straps, Miners’ 
Belts, ete. 


Highest quality and a trial 
will prove their worth. 


I. B. WILLIAMS & SONS 


Factory: Dover, N. H. 


BRANCHES: 
71-73 Murray Street 1215 Washington Blvd. 
New York, N. Y. Chicago, Il. 


MANHATTAN 
Mechanical Rubber Goods 


Conveyor Belts Rock Dusting Hose 
Compensated Belt W ater Hose 

V-Belts Fire Hose 

Air Hose Industrial Brake Lining 
Steam Hose Asbestos Brake Blocks 


THE MANHATTAN RUBBER MFG. DIVISION 
OF RAYBESTOS — MANHATTAN, Inc. 


Executive Offices and Factories: Passaic, N. J. 
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Over 54 Years 


of reliable service to the 


wy. 


‘mining world! 


RUS 


BUCY 
ERIE. 


UCYRUS-ERIE is _ the 

world’s oldest and larg. 
est manufacturer of excavat: 
ing machinery. Ever since 
1880 through good times anc 
bad times, this organizatior 
has maintained prompt anc 
unfailing service to the min. 
ing industry. Today Bucyrus 
Erie offers a thoroughly up-to: 
date line of shovels, draglines 
dredges, blast hole drills, pros: 
pecting drills and bit dressers 
embodying the latest engi 
neering developments. Inves 
tigate the balanced value of. 
fered by Bucyrus-Erie. 


Excavating, Drilling and Material Handling Equipment—So. Milwaukee, Wis 
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Tie Together 
Without Tieups 


with 
type 


KSC 


Automatic 


ere 


a 
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Reclosing 
Sectionalizing 
Circuit 


Breakers 
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THE AUTOMATIC RECLOSING CIRCUIT BREAKER CO. 


1304 INDIANOLA AVENUE COLUMBUS, OHIO 


CEntral 1267 


Southwest Bolt & Nut Co. 


Bolts, Nuts, Screws, Rivets, 
Washers 


1228 Hadley Street 
St. Louis 


Manufacturers Sales Company 


3135-7 Olive Street 


St. Louis, Mo. 
Phones: Franklin 3370 and 3371 


Agents and Distributors for: 


Arion Steel Company Files 
Armour Sand Paper Works Abrasives 
J. M. Carpenter Tap & Die Co. Taps, ete. 
Chicago Rawhide Mfg. Co. Leather Goods 


Chicago Rivet & Machine Co. Tubular Rivets 
Clayton L. Hagy & Sons Co. Waste & Wipers 


Hewitt Rubber Corp. Rubber Goods 
Midvale Company Tool Steels 
Russell Mfg. Co. Woven Belting 
Sealtite Gasket Co. Gaskets 
L. S. Starrett Co. Hack Saw Blades 
Vitrified Wheel Co. Grinding Wheels 
Wappat, Inc. Electric Tools 


Whitman & Barnes, Inc. Twist drills, Reamers 
and Cutters 


Arion Steel Company 
Boston, Mass. 
Manufacturers of 


Green Tang Files and Triple-ife 
Hack Saw Blades 


St. Louis Office and Warehouse 
3137 Olive Street 


Phones: Franklin 3370 and 3371 


BUETITNER SHELBURNE 
MACHINE COMPANY, Inc. 


Exclusive Manufacturers of Supplies 
for Electrical 


COAL MINING MACHINERY 


South Third and Minshall Streets 
TERRE HAUTE, IND. 


Telephone: Crawford 8854 


Safety First 


The use of Non-metallic Pinions reduces noise, 
absorbs vibration and eliminates 
danger from sparks, 


The Chicago Rawhide Mfg. Co. 
CHICAGO, ILLINOIS 
Tanners and Manufacturers 


“IF MADE OF HIDE FOR MECHANICAL 
PURPOSES, WE MAKE IT” 


Leather Belting, Lace Leather and Cups, 
Rawhide Hammers, Mallets, Mauls, 
Washers, etc. 


BRANCHES: 


Boston : New York : Philadelphia : Pittsburgh 
Cleveland : Cincinnati 
St. Louis 


New Pinion and Gear Catalogue mailed on request 


‘*UNITED’’ 


Complete Equipment for the Production, Handling 
and Preparation of Coal 


SINGERS OR DOUBLE ROLL 
TOOTHED — iC ROUtsS HE RS? FAaLND 
NEEDLE SPLITTING BREAKERS 
FOR PRELIMINARY OR _ FINE 
CRUSHING, also Long Wall Face 
Conveyors, Loading Booms, Cages, Con- 
veyors, Elevators, Rotary Dumps, 
Crossover Dumps, _ Feeders, Picking 
Tables, Electric Hoists, Drill Rigs, 
Repairs for Steam and Electric 
Shovels, Pumps, Car Retarders, Shak- 
er Screens, Vibrating Screens, Sheave 
Wheels, Sulphur Rattlers, Washing 
Plants, Ventilating Fans, Weighing 
Pans, Trailer Trucks, Perforated 
Screens, Steel Tipples. 


TRAILER 
TRUCKS 
6 to 20 
tons 
-apacity. 


“UNITED” Patented Trailer Trucks with pneumatic or auto- 
matic opening, bottom, rear or side doors. They are carefully 
designed to properly balance and distribute the load for econom- 
ical operation and constructed to stand severe use, without 
excessive weight. 


“UNITED” Vi- 
bratory Screens 
are made in vari- 
ous sizes with sin- 
gle or multiple 
decks, and __ de- 
signed to give 
accurate separa- 
tion and _ large 
capacity. They are 
roller bearing 
mounted with ad- 
justable stroke 
and pitch which 
permits adjust- 
ment to the ma- 
terial and capaci- 
ty to give exact 
results desired. 


We design and build complete 
plants or any item of equip- 
ment. Write us for estimates. 


UNITED IRON WORKS CO. 


FACTORY: PITTSBURG, KANSAS 
Sales Office: Ridge Bldg., Kansas City, Mo. 


COMPLIMENTS OF 


BEALL BROTHERS 
SURBENe CO: 


MANUFACTURERS OF 


COAL MINERS’ TOOLS 
and 
MINERS’ SUPPLIES 


© 
IVAN H. HAMPTON, Manager 


FACTORY: BRANCH HOUSE: 
Alton, Illinois Marion, Illinois 


A. J. Davis & Company 


309 West Jackson Blvd. Wabash 3362 
CHICAGO, ILLINOIS 


Specializing in all forms of 


COAL MINE 
INSURANCE 


We can SAVE you money 
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LUBRICATING OILS 


and 


GREASES 


Oils and Greases selected from Socony- 
Vacuum’s complete line will provide 
correct lubrication for the most severe 


or the simplest requirement at minimum 


cost. 


Socony-Vacuum Oil Company, Inc. 


59 E. Van Buren St. 


4140 Lindell Blvd. 
Chicago, III. 


St. Louis, Mo. 


~ 
bo | 


We specialize in Brattice, Pit Car, Mine Shaft, 
Building Lumber and Mining Timbers. Shipments 
are made from our Chicago yard or from 


our own mills. 


EDWARD HINES 
LUMBER CO. 


2431 South Lincoln St., Chicago, Illinois; Phone: Canal 0349 


United States Rubber Products 


INCORPORATED 


440 West Washington St. CHICAGO, ILLINOIS 


Manufacturers 


BELTING - HOSE - PACKINGS 


The “US” Line of Wires and Cables 
“US” Royal—Mining and Locomotive Cable 
“US” Holdtite Friction Tape—‘US” Relio Rubber Tape 


U. S. 


RUBBER PRODUCTS 
GIVE 
THAT EXTRA 


SERVICE 


MISSOURI 
Hickory Handle Co. 


1806 Railway Exchange Bldg. 
St. Louis, Missouri 


Manufacturers of TUFF-BUTT Hickory Handles. Plant 
located at source of supply in the Ozark Mountains of 
Missouri. Ozark Mountain Hickory assures you of tough- 
ness and durability. 


Satisfaction Guaranteed 


WE SOLICIT YOUR HANDLE BUSINESS 


HERE IT IS AT LAST! 
FRICTIONLESS BRONZE BEARING METAL 


An epochal achievement of modern industrial science! 
After long years of research and laboratory experimentation, we have 
perfected a formula for the manufacture of a Bronze Bearing Metal 
which can be used with or without lubrication, under the highest ex- 
tremes of physical pressure and temperature (up to 1520 degrees). 


1 Friction 


WITHOUT: ! Scoring, Binding or Seizing the shaft 


3. Injury to surface smoothness 
THIS NEW PRODUCT 


“PREMIER BRONZE BEARING METALS” 


Is now being used in over 1000 large industrial plants throughout the 
United States with a maximum of service and durability at a mini- 
mum of expense and worry. 


Write for circular giving complete facts about this outstanding new metal. 


THE PREMIER BRONZE CORPORATION 


HADE RUBELMANN, President 
1022 N. 6th St. ST. LOUIS, MO. 


LOWER 


LUBRICATION 
COST 


SAVE 


POWER 


REDUCE 


BEARING 
WEAR 


T HE UNIVERSAL LUBRCATING CO. 
CLEVELAND, OHIO 
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Rail Bonds 


Welding Rods 


Bonding and 
Welding Machines 


D. G. JAMES, REPRESENTATIVE 
332 South Michigan Ave., Chicago, IIl. 


THE ELECTRIC RAILWAY 
IMPROVEMENT CO. 


CLEVELAND 


Mine and Shop Supplies 


Mine Rails, Track Bolts, Track Spikes; Machine Bolts, 
Carriage Bolts, Nuts, Washers, Carbon and 
High Speed Twist Drills 
Taps, Dies, Reamers, and Small Tools 


Black and Decker 
Electric Drills 


WELDING RODS 
For All Purposes 


JESSOP TOOL STEELS 
For All Purposes 


U.S. S. Stainless Steel Pump Rods 


Steel Warchiae Products 


Bars, Beams, Angles, Channels, Plates, Black and Gal- 
vanized Sheets, Black and Galvanized Pipe, Welded and 
Seamless Steel Tubing, Seamless Steel Boiler Tubes, 
Shafting and Cold Finished Steels. 


BECK & CORBITT 
COMPANY 


Ist St. Ashley to O’Fallon St. 


ST. LOUIS, MO. 
Telephone GA 2440—Long Distance 346 


e 
WRITE FOR STOCK SHEET 


CARBON 
BRUSHES 


For more than 10 years we have been supplying 
many of the members of Illinois Mining Institute 
with their requirements of Brushes for their 
Motors, Generators and Mining Machines, furnish- 
ing the best possible grades of materials for each 


application. 


Quick and dependable shipment from St. Louis 


Stocks assures no delays. 


aS BLO BHAs Meda, 


all GEO.W. SNARR & Co. } = 
MAIN 4060 Ee eae Ninth St. On 
eo] Ly B 


CARBON - GRAPHITE - METAL GRAPHITE 
BRUSHES 


Streeter-Amets 


ON TRACK ~ 
AND TIPPLE SCALES MEAN 


SPEED—Loads are weighed in motion, thus elim- 
inating the necessity of spotting cars and of remov- 
ing them from the scale. Coal is billed on “mine 
weights.” 


ACCURACY — Streeter-Amets are precision 
equipment—sturdily designed and accurately cali- 
brated throughout. Automatically printed weights 
leave nothing to the judgment of the individual. 


ECONOMY-—Since the weighing operation adds 
nothing to the value of the product—the fastest and 
most accurate method is always the most eco- 
nomical. 


BEST BY TEST 
SINCE 1888 


Streeter - Amet Company 


MANUFACTURERS OF AUTOMATIC 
WEIGHT RECORDING ATTACHMENTS 


Chicago Illinois 
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RED DIAMOND 
EXPLOSIVES 


IN 7 
be 5 eS aed NS, ON a ee eS 
Les a 


DYNAMITE 

GELATIN 

PERMISSIBLE POWDER 

“B” BLASTING POWDER 
PELLET POWDER 
BLASTING CAPS 

ELECTRIC BLASTING CAPS 
ELECTRIC SQUIBS 

SAFETY FUSE 

BLASTING ACCESSORIES 
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Austin Powder Company 


GLE VEEAINTEs.. 
OHIO 


DISTRICT OFFICE : A. G. BARTLETT, REP., 
EVANSVILLE, IND. WEST FRANKFORT, ILL. 
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MILL FURNISHING CO. 


1120 Ss. EIGHTH ST. * -* © SAINT LOUIS 


Distributors 
Chainy Belt: Come ee ae ea ee Conveyor Chains 
Diamond Chain & Mfg. Co. .......... Roller Chains 
Dodge Mfg. Corp. ......... Transmission Equipment 
Chas.AsSchieren Gove wane eee Leather Belts 
ink Belt Gotreeo aeeeteee reese Spiral Screw Conveyors 


Pulleys, Hangers, Gears, Bearings 
a4 


Manufacturers 


Peerless Friction Clutches, Elevating and Conveying 


Machinery, Special Machinery. 


General Machine Shop 
Roll Grinding a Specialty 


ESSMUELLER 


MILL FURNISHING CO. 


1216-22 South 8th St. St. Louis, Mo. 
PHONE: GARFIELD 3490 
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Boiler Tubes 
Copper Ferrules 
Pipe 
Valves 
Fittings 
Steam Specialties 


Seamless Steel Tubing 


CHICAGO TUBE & IRON CO. 


2531 W. 48th Street 
CHICAGO, ILLINOIS 


YY 
an 


. 


W NY AN 
\\ 


=) 


yay, We 


aan. 


ESTABLISHED 
1852 


Leschen & Sons Rope Co. 


5909 Kennerly Avenue 


Sf. LOUIS, MO. 
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810 W. Washington Blvd. 


1 1554 Wazee Street 
» 520 Fourth Street 


San Francisco 7” 


Denver * * 7 + 


New York 7.7 
Chicago * ” 


Jute Brattice Cloth 


Quality plus Service at No Extra Cost! 


With prices practically the same today, your real buy in 
Brattice Cloth is Quality and Service. You get lower venti- 
lation costs per ton of coal mined with Fulton’s Famous 
Fireproof Brattice. Count your cost in safety. The longer 
life with continuous, unimpaired fire resistance demon- 
strates conclusively that Fulton’s FFFF Brattice Cloth is 
really the cheapest you can buy. You have better control 
of mine ventilation, and reduce fire and explosion hazards. 
For the convenience of the coal mining industry, stocks of FFFF non- 


inflammable Jute Brattice Cloths are carried by leading mine supply 
jobbers in all coal fields. 


FFFF Brattice Cloth is maintained on a high standard of quality, which 
is responsible for the ever increasing demand for this famous Brattice. 
It has been the standard of quality in this country for twenty-five years, 
and is manufactured in the following grades: 

FFFF 155—Single warp for use in non-gaseous mines. 

FFFF 8—Single warp for use in gaseous mines. 

FFFF 88—Double warp where extra strength and 

quality is required. 


Do not be satisfied with anything less than the best. Specify 
FFFF Brattice Cloth—and be sure that you get it! 


7s 
FULTON BAG & COTTON MILLS, Inc. 


Manufacturers of 
Clear Non-Inflammable Jute Brattice Cloth 
217 Cedar St., St. Louis, Mo. 


ATLANTA DENVER DALLAS _ : 
KANSAS OLY. NEW YORK CITY OKLAHOMA CITY 
NEW ORLEANS CHICAGO MINNEAPOLIS 
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Jie Raa ke oRels 


229 North Illinois Street 


Belleville, Illinois 


representative 


The Cyclone Machine Company 


Manufacturers of the 


Safety First Coal and Rock Machine 


This machine is the latest and was thoroughly 
tested for one year before being placed on the 
market. The bits are securely fastened without 
the use of set screws or bolts. The proper set 
of the bits is arranged in sockets so as to do 
away with any sharpening by the blacksmith. 
The side bit can be securely set up until worn 
out without danger of slipping back and making 
the hole too small. 
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Vitrified Wheel Co. 


WESTFIELD, MASSACHUSETTS 


Manufacturers of 


Grinding Wheels, Rubbing 
Bricks, Sticks, etc. 
“A WHEEL FOR EVERY PURPOSE” 


“BORITE” 


(For Grinding Steel) Drills, Reamers, Cutters, Knives, 
Saws, Chisels, ete. 


“CARBORITE” 


(For Grinding Cast Iron, Brass and Aluminum) 


If you have grinding problems Consult us 


St. Louis Office & Warehouse 


3137 Olive Street 
St. Louis, Mo. 


NEHRING 


Bare and Weatherproof 
Copper Wire and Cable 


Nehring Electrical Works 
DeKalb, Illinois 


J. P. LANE, Agent 
455 Paul Brown Bldg., 
St. Louis, Missouri 
e 
A. A. MARRS 
Dwight Bldg., 
Kansas City, Mo. 


F. D. Farnam & Company 


209 North Desplaines Street 
CHICAGO, ILLINOIS 
Phones: Haymarket 2170-2171 


Asbestos, Paper, Millboard, Lumber 


ASBESTOS: Crude and in all finished forms. 
PACKINGS: All kinds, including steam—hydraulic 
MICA: Cut, uncut and ground. 
GASKETS: Folded and cut to any shape. 
REFRACTORY CEMENTS 
MECHANICAL LEATHERS 
HOUSE INSULATION 


If any of your requirements come under any of these 
headings, we have them. 


Prices and Samples upon Request 


[ype 400 Screen 
Ideal for De-Dusting i 


LEASE your customers and 


increase your profits by de-dust- 
1g your coal! 


A feed of 86 tons per hour can 
asily be screened at 10-mesh on a 
‘x 8’ Type 400 Screen in combina- 


on with air separation. 


This high-capacity screen does 
ot blind when screening damp coal, 
ven at this fine mesh. 


Give us your capacity requirements 
nd separations desired so that we 
an quote you on the screen best 


sited to your conditions. No. 9440 TY-ROD 
Screen Cloth 


The W. S. TYLER 
Company 


CLEVELAND 
OHIO 


4’x 8’ 
TYPE 400 SCREEN 
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Atlas Accordion Fold Electric 
Blasting Cap Package 


. a new contribution for added safety and convenience 


in electric blasting. 


In the Accordion Fold the leg wires are folded Accordion- 
wise around the Blasting Cap to cushion and protect it. 
The resulting package occupies small space. The wires un- 
fold naturally avoiding kinks and snarls. This exclusive 
Atlas package is handy to carry and handy to use. 


Atlas maintains complete facilities for the manufacture of 
Blasting Powder, High Explosives and Blasting Accessories 
to serve Illinois Mining needs. 


kverything for Blasting 


ATLAS 
POWDER COMPANY 


JOPLIN, MO., and ST. LOUIS, MO. 


WELDING and 
CUTTING Equipment 


Either Oxyacetylene or Electric Process 


OXYGEN ACETYLENE CARBIDE 


A complete, intelligent Service for Coal Mines, Power 
Plants, Pipe Lines, Gas Plants, Steel Shops 
and Machine Shops. 


MODERN ENGINEERING COMPANY 
ACETYLENE GAS COMPANY 
Phone: JE 8250 3411-13 Pine Blvd. ST. LOUIS, MO. 


Everything for Welding 


HEADQUARTERS 


for... a 
ANYTHING and EVERYTHING needed 
in GAS or ELECTRIC WELDING and 
HAND or MACHINE GAS CUTTING 


Airco Oxygen-Acetylene 

Airco-DB Welding and Cutting Apparatus 
Airco-Wilson Electric Welding Machines 
Airco National Carbide 

Stoody Products for Hard Facing 


AIR REDUCTION SALES CO. 


General Offices: 60 East 42nd St., New York, N. Y. ; 
District Offices and Distributing Stations in Principal Cities 


Showing Ayer & 
Lord treated Mine 
Ties and Timbers 
in Bell & Zoller 
Coal & Mining 
Company's Zeig- 
ler, Ilinois, Mine 


Number Two. 


THE Zeigler Mines have standardized on 5”x7”’-6' sawed 
oak mine ties treated with 14 |b. Zine Chloride per cubic 


foot of wood, which prevents decay and results in 


SAFE TRACK and 
DEPENDABLE TRANSPORTATION 


at lowest annual cost. 


Our modern Timber Treating Plant located at Carbondale, 
Illinois, has preservatively treated millions of cubic feet of 
timber since 1902 and is most advantageously located to 


serve the Illinois Coal Mines. 


THE WOOD PRESERVING 
CORPORATION 
AYER & LORD DIVISION 


RAILWAY EXCHANGE BUILDING, CHICAGO, ILLINOIS 
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Pw ZB 
Tyra application of Ideal Mechanized Lubrication to ec- 
centric bearings of reciprocating drive for shaker screens 
in anthracite coal breaker. 


Ideal Lubrication applied to Shaking Screen Drives in a 
modern Pennsylvania coal preparation plant of large Bitu- 
minus Producer. 


The ideal System in a nut-shell. 
Grease passes directly from drum to 
control distributor, and is forced 
under constant continuous pressure 
to separate regulating valves at each 
lubricating point. Pressure medium 
(air, oil, steam or water) does not 
come in contact with grease. An 
efficient strainer removes all im- 

urities as grease leaves distributor. 
. atented non-clogging construction 
of Ideal Reatiatae Valves makes accurate regulation easy, 
and assures uniform flow of grease as long as adjustment 
remains unchanged. 


Coal Operators 
Save Money Through 


“Tdeal” 


-Lubrication 


Correct Lubrication is an ex- 
tremely important factor in the 
efficient operation of modern 
coal handling and coal prepara- 
tion plants, and progressive coal 
companies everywhere are not 
only cutting costs but also in- 
creasing production through the 
use of “Ideal”  constant-feed 
controlled lubrication. Most mod- 
ern plants and many others, are 
partly or entirely equipped with 
the “Ideal’? System. Some of the 
big advantages thereby secured, 
are: 

An Average Saving of 70% in 

Lubrication Expense 

By applying the proper amount 
of grease continuously, instead 
of applying excessive amounts 
intermittently, astonishing — sav. 
ings have been achieved. On a 
large set of crushing rolls, for 
instance, the amount of grease 
consumed was reduced from 
400 lbs. per day to 40. Other 
reports show savings from 30% 
up. the savings from all instal 
lations reported averaging about 
70%. Another important ad 
vantage secured through correct 
continuous lubrication is greate1 
cleanliness and reduced fire 
hazard. 


Power Costs Reduced 121%4% 


Careful tests by one progressive 
coal company showed that afte: 
applying Ideal Lubrication to it: 
shaker screens, 173%4% les: 
power was required for start 
ing, and 12%.% less for continu 
ous operation. Because Ideal Lub 
rication once installed anc 
adjusted is practically infallible 
the actual savings in power cos 
over a long period of operatiot 
are probably even greater that 
during a limited test period. 


Bearing Replacements 

Practically Eliminated 
The continuous supply of pur 
grease delivered by the Idea 
System at constant pressure t 
every bearing; and the outwart 
flow principle which automati 
cally keeps out dust, water, an 
all other impurities from th 
bearing surfaces, practicall: 
eliminate the maintenance ex 
pense ordinarily caused by lac! 
of proper lubrication. Figure 
furnished by users of the Idea 
Lubricating _ System show ai 
average saving of 94% in labo 
and material costs for repairin: 
and replacing bearings. 


Ideal Lubricator 


Company 
PACKARD BUILDING 
Philadelphia, Pa. 
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BURTON 


Commercial Explosives 
and Permissible Powders 


Blasting Supplies 


We manufacture a grade of explosive to 
meet every blasting requirement. 


Our distributing points are convenient to 
your operation. 


Our technical service and advice is avail- 
able to you for the asking. 


Your inquiries or demonstration orders 
solicited and will receive expert attention. 


BURTON EXPLOSIVES DIVISION 
OF 
American Cyanamid & Chemical Corp. 


Chicago Office—20 N. Wacker Drive 
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IMPORTANT NEWS 
Keystone 


annouces a new line of 


mining machinery lubricants 


KEYSTONE 
C. P. GREASE 


made in ten densities to suit all mechanical 
requirements. Waterproof. High resistance 
to cold, heat, and bearing pressure. Send 


|| for.special folder “Back to Quality.” 
ii! @ 


HI KEYSTONE LUBRICATING COMPANY 
21st, Clearfield and Lippincott Sts. 
Philadelphia, Penna. Est. 1884 


sr 


U.S. PAT. OFF. 


SPECIALIZED 
LUBRICANTS 


MIDWEST DISTRICT OFFICE: 414 NORTH FOURTH STREET, ST. LOUIS 
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H. CHANNON CO. 


FOUNDED 1875 


North Wacker Drive and Randolph St. 
Chicago, Illinois 


MINE 
MILL 
RAILROAD 


and 


INDUSTRIAL SUPPLIES 
WHOLESALE ONLY 
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